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MELANOCORTIN-4 RECEPTOR BINDING COMPOUNDS AND METHODS
OF USE THEREOF

Related Applications

5 This application claims priority to U.S. Patent Application Serial No.

09/778,468, entitled "Melanocortin-4 Receptor Binding Compounds and Methods of

Use Thereof," filed on February 7, 2001, which is a continuation-in-part of U.S. Patent

Application Serial No. 09/632,309, entitled "Melanocortin-4 Receptor Binding

Compounds and Methods ofUse Thereof," filed on August 4, 2000; which claims

10 priority to U.S. Provisional Application Serial No. 60/223,277, entitled "Melanocortin-4

Receptor Binding Compounds and Methods of Use Thereof," filed on August 3, 2000;

and U.S. Provisional Application Serial No. 60/147,288, entitled "Melanocortin-4

Receptor Binding Compounds and Methods ofUse Thereof," filed on August 4, 1999;

the entire contents of all ofthe aforementioned applications are hereby incorporated

1 5 herein by reference.

Background

Melanocortins are known to have a broad array ofphysiological actions

(Nakanishi, et al. Nature (1979) 278:423-427). Aside from their well known effects on

20 adrenal cortical functions and on melanocytes, melanocortins have been shown to affect

behavior, learning, memory, control of the cardiovascular system, analgesia,

thermoregulation, and the release ofother neurohumoral agents including prolactin,

luetinizing hormone, and biogenic amines (De Weid et al. Methods Achiev. Exp. Pathol

(1991) 15:167-199; De Weid et al. Physiol Rev. (mi) 62:977-1059; Gruber, K.A. et

25 al. Am. J. Physiol (1989) 257:R681-R694; Murphy et al. Science (1980) 210:1247-

1249; Murphy et al. Science (1983) 221 :192-193; Ellerkmann, E. et al. Endocrinol

(1992) 130:133-138; Versteeg, D.H.G. et al. (1986)835-840). Peripherally,

melanocortins have been identified to have immunomodulatory and neurotrophic

properties, and to be involved in events surrounding partition (Cannon, J.G. et al. J.

30 Immunol (1986) 137:2232-2236; Gispen, W.H. Trends Pharm Set (1992) 1 1:221-222;

Wilson, J.F. Clin. Endocrinol (1982) 17:233-242; Clark, D. et al. Nature (1978)

273:163-164; Silman, R.E. et al. Nature (1976) 260:716-718). Furthermore,

melanocortins are present in a myriad ofnormal human tissues including the brain,

ovary, lung, thyroid, liver, colon, small intestine and pancreas (Tatro, J.B. et al.

35 Endocrinol (mi) 121:1900-1907; Mountjoy, K.G. et al. Science (1992) 257:1248-

1251; Chhajlani, V. et al., FEBS Lett. (1992) 309:417-420; Gantz, L. et al., 7. Biol

Chem. (1993) 268:8246-8250; Gantz, L. et al, J. Biol Chem. (1993)268:15174-15179).

-1-
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Recent studies have described an unexpected diversity of subtypes ofreceptors

for the melanocortin peptides and determined that they belong to the superfamily of

seven transmembrane G-protein linked cell surface receptors (Mountjoy, K.G. et al.,

Science(l992), supra; Chhajiani, V. et al., FEBS Lett. (1992), supra). Five melanocortin

5 receptor subtypes have been cloned. The melanocortin- 1 (MCI) receptor is found in

melanoma cells, where it has a role in mediating pigmentation. The melanocortin-2

receptor (MC2-R or ACTH receptor) is found in the adrenal glands where it mediates

the effects ofACTH (adrenocorticotrophic hormone). The melanocortin-3 receptor

(MC3-R) is primarily found in the central nervous system (CNS) (Gantz, L. et al., J.

10 Biol Chem. (1993) 268:8246-8250), but its physiological function is still unknown. The

melanocortin-4 receptor (MC4-R) has been found in the brain, where it is widely

distributed in several areas, including the cortex, thalamus, hypothalamus, brain stem,

and spinal cord (Gantz, L. et al. J. Biol Chem. (1 993) 268: 1 5 1 74-1 5 1 79; Mountjoy,

K.G. et al. Uol Endocrinol (1994) 8:1298-1308). MC4-R has recently been related to

1 5 weight homeostasis. MC4-R "knock out" mice have been shown to develop obesity

(Huszar et al. Cell (1997) 88:131-141). The feeding behavior leading to the obesity can

be inhibited by injection ofMSH peptides (Vergoni et al. Neuropeptides (1986) 7:153-

158; Vergoni et al. Eur. J. Pharmacol (1990) 179:347-355; Fan et al. Nature (1997)

385:165-168). The melanocortin-5 receptor (MC5-R) has a wide peripheral distribution

20 and is believed to participate in the regulation of the exocrine gland function (Chen et al.

Cell (1997) 91:789-798).

Summary

In one aspect, the invention pertains to a method for treating a melanocortin-4

25 receptor (MC4-R) associated state in a mammal. The method involves administering an

effective amount of a MC4-R binding compound to a mammal, such that the MC4-R

associated state is treated. The MC4-R binding compound is of the formula (I):

B-Z-E (I)

30

wherein B is an anchor moiety, Z is a central moiety, E is a MC4-R interacting

moiety, and pharmaceutically acceptable salts, thereof.

In a further embodiment, the MC4-R binding compound is ofthe formula (II):

35 B-A-E (H)

-2-
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wherein B is an anchor moiety, A is cyclic moiety, E is a MC4-R interacting

moiety, and pharmaceutically acceptable salts, thereof.

In another embodiment, the invention pertains to another method for treating an
MC4-R associated state in a mammal, by administering to a mammal an effective

5 amount ofa MC4-R binding compound offormula (III):

B-L|-A-L2-E (HI)

wherein B is an anchor moiety, L, and L2 are linking moieties, A is a cyclic moiety, E is

10 a MC4-R interacting moiety, and phaimaceutically acceptable salts thereof.

The invention also pertains to treating MC4-R associated states with an MC4-R
binding compound of formula III, wherein B is substituted or unsubstituted biaryl,

unsubstituted or substituted heterocyclic, or unsubstituted or substituted phenyl, wherein
one or more of said substituents are halogens, hydroxy, alkyl, alkynyl, alkoxy, aryl,

1 5 amino, cyano, or nitro; L, is a covalent bond, C,-C,0 branched or unbranched alkyl,

wherein one or two ofthe carbons are optionally replaced with oxygen, sulfur or
nitrogen atoms; L2 is a covalent bond, substituted or unsubstituted amino, ether,

thioether, or alkyl; E is substituted or unsubstituted alkyl, amino, amidino, guanidino,

heterocyclic, or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl,

20 aryl, alkenyl, or alkynyl; and A is a substituted or unsubstituted phenyl, heteroaryl,

cycloalkyl, or biaryl, and pharmaceutically acceptable salts thereof.

In another embodiment, the invention pertains to a method for treating an MC4-
R associated state in a mammal by administering an effective amount ofa MC4-R
binding compound to a mammal, such that the MC4-R associated state is treated. In this

25 embodiment, the compound is ofthe formula (IV):

N^s
B-L,-A_L

2
^N/

t

I

R
(IV)

wherein B is substituted or unsubstituted alkyl, cycloalkyl, alkenyl, alkynyl, aryl,

or heteroaryl; A is aryl, heteroaryl, biaryl, cycloalkyl, heterocyclic, or cycloalkenyl; L,
and L2 are selected from the group consisting ofa covalent bond, C,-C6 branched or

30 unbranched alkyl, wherein one or two ofthe carbons are optionally replaced with
oxygen, sulfur or nitrogen atoms; r is a covalent bond, CH, CH2, CHR 1

, CR'R
2
, or H; t

is CH, CH2, CHR
3
, CR3R4

, or H; s is CHR5, CR5
, CR5R6

or absent (e.g., leaving a non-
cyclic diamine); R is H, substituted or unsubstituted alkyl, arylalkyl, or heteroalkyl, and
may optionally be linked to A, B, L,, or L2; R

1

, R
2
, R

3
, R

4
, R

s
, and R6

are each
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substituted or unsubstituted alkyl, alkenyl, halogen, thiol, thioether, thioalkyl, or alkoxy,

and may optionally be linked to form a carbocyclic or heterocyclic ring.

Pharmaceutical^ acceptable salts ofthe MC4-R binding compound are also included.

The invention also pertains to methods for treating an MC4-R associated state in

a mammal by administering an effective amount ofa MC4-R binding compound ofthe

formula (V):

X

n—

—

l2
—e (V)

wherein B is substituted or unsubstituted biaryl, unsubstituted or substituted

10 heterocyclic, or unsubstituted or substituted phenyl, wherein one or more of said

substituents are halogens, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro; Lj is a

covalent bond, Cj-Cio branched or unbranched alkyl, wherein one or two ofthe carbons

are optionally replaced with oxygen, sulfur or nitrogen atoms; L2 is a covalent bond,

substituted or unsubstituted amino, ether, thioether, or alkyl; E is substituted or

1 5 unsubstituted alkyl, amino, amidino, guanidino, heterocyclic, or aryl, wherein said

substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl, or alkynyl; n is a

covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl, cycloalkyl, or aryl;

L3 is a covalent bond, C|-C6 branched, unbranched or cyclic alkyl, wherein one, two or

three ofthe carbons are optionally replaced with oxygen, sulfur or nitrogen atoms,

20 carbonyl, aminocarbonyl, aminocarbonylamino, aminocarbonyloxy, or

aminothiocarbonyl; and A is heterocyclic, aryl, alkoxy, amino, alkyl, alkenyl, alkynyl,

or hydrogen; and X is 0, 1 or 2, and pharmaceutical^ acceptable salts thereof

In yet another embodiment, the invention also pertains to a method for treating

an MC4-R associated state in a mammal by administering an effective amount of a

25 MC4-R binding compound to a mammal, wherein the compound is an MC4-R

antagonist, and is of the formula (VI):

'V^ (VI)

wherein

-4-
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10

P 1

,
P2

, P
3
, and P

4
are optionally substituted carbon, sulfur, or nitrogen, and

wherein one ofP 1

, P
2
, P

3
and P

4 may represent a covalent bond; Z 1

, Z
2
, Z

3
, Z

4
, and Z5

are optionally substituted carbon or nitrogen; Li is a covalent bond, Ci-Cio branched or

unbranched alkyl, wherein one or two of the carbons are optionally replaced with

oxygen, sulfur or nitrogen atoms; L2 is a covalent bond, substituted or unsubstituted

amino, ether, thioether, or alkyl; and J is an unsubstituted or substituted nitrogen

containing heterocycle or a substituted or unsubstituted amino group, and

pharmaceutical^ acceptable salts thereof.

In another embodiment, the MC4-R binding compound is of formula (VII):

wherein

Z\ Z2
, Z

3
, Z

4
, and Z

5
are CH, N, or substituted carbon; and

P 1

, P
2
, P

3
, P

4
, and P

5
are CH, N or substituted carbon.

1 5 In another embodiment, the MC4-R binding compound is of formula (VIII):

(VII)

(vni)

wherein

Z 1

, Z
2
, Z

3
, Z

4
, and Z

$
are CH, N, or substituted carbon; and

20 P\ P2, P
3
, P

4
, and P

5
are CH, N or substituted carbon.

The invention also pertains to MC4-R binding compound ofthe formula (IX):
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OX)

wherein:

P2
is CH, CF, CCI, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI, or

5 a covalent bond;

P
3
is CH, CF, CCI, CBr, C-alkyl, C-aiyl, C-alkoxy, C-CN, C-OH, or CI;

P
4
is CH, CCI, CBr, CF, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI, or

a sulfur atom;

G 1

and G2
are each independently CH2, S, or O;

10 r is a covalent bond or CH2;

tis CH2 , CHR3
, orCR

3R4
;

sisCH2,CHR
5 orCR5R6

;

R is hydrogen, alkyl, alkoxycarbonyl, or alkylcarbonyl;

7} is CH, or covalently linked to Z2
to form a naphthyl ring;

15 Z2
is CH, C-(C^CH), CCI, CBr, CI, CF, or covalently linked to Z 1

to

form a naphthyl ring;

Z5
is CH, C-alkoxy or C-OMe;

R3
, R4

, R
5
, and R6

are methyl, ethyl, hydroxyl, alkoxy, halogen, cyano,

nitro, or amino, or pharmaceutical^ acceptable salts thereof.

20 The invention also features a pharmaceutical composition for the treatment ofa

MC4-R associated state in a mammal. The pharmaceutical compositions contain a

pharmaceutical^ acceptable carrier and a MC4-R binding compound. The compounds

are described herein in the context of the description ofthe method but it should be

understood that the invention further pertains to pharmaceutical compositions containing

25 the compounds and the compoundsper se. For example, pharmaceutical compositions

of the invention include a pharmaceutical^ acceptable carrier and an effective amount

ofat least one MC4-R binding compound ofthe formula (I):

B-Z-E (I)

30

-6-
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wherein B is an anchor moiety, Z is an central moiety, E is a MC4-R interacting moiety,

and pharmaceutically acceptable salts thereof.

Brief Description of the Drawings

5 Figures 1 a and 1 b are bar graphs showing the effects ofMT II (a MC4-R
agonist) on food intake in lean mice.

Figure 2 is a graph depicting the effects of treating lean mice with Compound N
and MT II on food intake over a six hour period.

10

Figure 3 is a graph depicting the effects of treating lean mice with Compound O
and MT II on food intake over a six hour period.

Detailed Description of the Invention

1 5 In one aspect, the invention pertains to a method for treating a melanocortin-4

receptor (MC4-R) associated state in a mammal. The method involves administering an

effective amount ofa MC4-R binding compound to a mammal, such that the MC4-R
associated state is treated. The MC4-R binding compound is of the formula (I):

20 B-Z-E (I)

wherein B is an anchor moiety, Z is a central moiety, E is a MC4-R interacting

moiety, and pharmaceutically acceptable salts thereof.

The term "MC4-R" includes receptors for a-melanocyte stimulating hormone.

25 The MC4-R is usually found in the brain where it is widely distributed (Mountjoy et al.

Mol Endocrinol (1994) 8:1298-1308). Melanocortins are peptide hormones that play

an important role in regulating melanocyte pigmentation as well as memory and

thermoregulation. They consist of various peptides, such as a-melanocyte stimulating

hormone, that are cleaved from the polypeptide precursor proopiomelanocortin

30 (POMC). The effects ofmelanocortins are mediated via stimulation ofadenylate

cyclase via the activation ofthe melanocortin receptors.

The melancortin-4 receptor (MC4-R) is a G-protein coupled receptor (GPCR)

expressed in brain tissue. The specific role of the MC4-R protein in vivo was

investigated by engineering MC4-R "knock out" mice. The mice were unable to

35 produce functional MC4-R protein, because the endogenous MC4-R gene coding

sequence was deleted.

-7-
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The knock-out mice were produced by using human MC4-r gene sequences to

isolate and clone the murine MC4-r gene. A murine MC4-r targeting construct was then

generated which was designed to delete the majority of the murine MC4-r coding

sequence upon homologous recombination with the endogenous murine MC4-r gene.

5 Embryonic stem (ES) cells containing the disrupted MC4-r gene were produced, isolated

and microinjected into murine blastocysts to yield mice chimeric for cells containing a

disrupted MC4-r gene. Offspring ofthe chimeric mice resulting from germline

transmission ofthe ES genome were obtained and animals heterozygous for the

disrupted MC4-R were identified.

10 To assess the role ofMC4-R in v/vo, the animals heterozygous for the MC4-r

disrupted gene were bred together, producing litters containing wild-type mice, mice

heterozygous for the MC4-r mutation and mice homozygous for the MC4-R mutation.

The weight gain ofthe animals was monitored regularly. Homozygous null MC4-R

mutants showed an increase in weight compared to mice heterozygous for MC4-R

1 5 deletion and wild type mice as early as 25 days of age. By 54-58 days of age, MC4-R

deficient mice exhibited, on average, a 55-70% greater weight relative to wild type

mice, and an approximately 50% greater weight compared to mice heterozygous for the

MC4-R deletion.

The language "MC4-R associated states" includes those states, disorders, or

20 diseases characterized by aberrant or undesirable activity or expression ofMC4-Rs. It

also includes those states, disorders and diseases associated with MC4-R ligands (e.g.,

a-melanocyte stimulating hormone). The language also includes prevention of states,

disorders and diseases characterized by aberrant or undesirable activity ofMC4-Rs or its

ligands. Examples ofMC4-R associated states include, but are not limited to, disorders

25 involving or associated with pigmentation, bones, and weight homeostasis, e.g., weight

loss or obesity. MC4-R associated states include the unhealthy decrease in body weight

that can occur during an acute inflammatory response or that occurs in a cancer patient

as a result of cachexia, radiotherapy or chemotherapy, or to the undesirable decrease in

body mass due to simulated or actual weightlessness, such as occurs during space travel.

30 Other examples ofunhealthy decreases in weight occur in some patients during

advance stages of illnesses such as AIDS. Physiologically, this may be a result from any

one of a number ofcomplex factors, such as loss of appetite and possibly abnormal

catabolism. This cachexia, may be slowed by MC4-R binding compounds. In a

preferred embodiment of the invention, the weight loss is a result of old age, anorexia

35 nervosa, or cachexia (e.g., cachexia associated with cancer or HIV).
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In one further embodiment, the MC4-R associated state is not weight loss.

In an embodiment, the MC4-R associated disorder is a bone associated disorder.

MC4-R knockout mice have been shown to have enhanced bone thickness (Ducy et al

Science, (Sept, 2000) 289:1501-1504). Examples ofbone associated disorders which

5 may be treated with MC4-R binding compounds of the invention include disorders and

states where the formation, repair or remodeling ofbone is advantageous. For examples

bone associated states include osteoporosis (e.g., a decrease in bone strength and

density), bone fractures, bone formation associated with surgical procedures (eg., facial

reconstruction), osteogenesis imperfecta (brittle bone disease), hypophosphatasia,

1 0 Pagefs disease, fibrous dysplasia, osteopetrosis, myeloma bone disease, and the

depletion ofcalcium in bone, such as that which is related to primary

hyperparathyroidism. Bone associated disorders include all states in which the

formation, repair or remodeling ofbone is advantageous to the subject as well as all

other disorders associated with the bones or skeletal system of a subject which can be

1 5 treated with the compounds ofthe invention.

The term "mammal" includes organisms which express the MC4-R. Examples

ofmammals include mice, rats, cows, sheep, pigs, goats, horses, bears, monkeys, dogs,

cats and, preferably, humans. Transgenic organisms which express the MC4-R are also

included in this definition.

20 The language "MC4-R binding compound" includes those compounds which

interact with the MC4-R resulting in modulation of the activity of the MC4-R. In an

embodiment, the MC4-R binding compounds are antagonists ofthe MC4-R. The term

"antagonist" includes compounds which interact with the MC4-R and modulate, e.g.,

inhibit or decrease, the ability ofa second compound, e.g., a-melanocyte stimulating

25 hormone or another MC4-R ligand, to interact with the MC4-R. In another

embodiment, the MC4-R binding compounds is an agonist of the MC4-R. The term

"agonists" includes compounds which interact with the MCR-4 and modulate, e.g.,

increase or stimulate, its activity and/or its ability to interact with a second compounds,

e.g., a-melanocyte stimulaturing hormone.

30 MC4-R binding compounds can be identified through both in vitro (e.g., cell and

non-cell based) and in vivo methods. These methods are described in detail in Examples

2, 3, 4, and 5.

The Scintillation Proximity Assay (SPA) is a non-cell based in vitro assay,

described in Example 2. It can be used to identify compounds that interact with, e.g.,

35 bind to MC4-R. Such compounds may act as antagonists or agonists ofMC4-R activity

and may be used in the treatment ofbody weight disorders. One example ofa

qualitative measure of binding affinity of a MC4-R binding compound to MC4-R is its

IC50 .
Preferably, the MC4-R binding compound binds to the MC4-R with a binding

-9-
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affinity, for example, ofabout 50\xM or less, 20 jiM or less, 10 jiM or less, 5 *iM or less,

2.5 fiM or less, or 1 fiM or less. In an advantageous embodiment, the IC50 of a MC4-R

binding compounds is about 0.5 *iM or less,, about 0.3 jiM or less, about 0. 1 fiM or less,

about 0.08 jiM or less, about 0.06 jiM or less, about 0.05 jiM or less, about 0.04 nM or

5 less, or, preferably, about 0.03 nM or less.

In the SPA, isolated membranes are used to identify compounds that interact

with MC4-R. For example, in a typical experiment using isolated membranes, 293 cells

may be genetically engineered to express the MC4-R. Membranes are be harvested by

standard techniques and used in an in vitro binding assay.
l25

I-labeled ligand (e.g.,
,25

I-

1 0 labeled <x-MSH, p-MSH, or ACTH) is bound to the membranes and assayed for specific

activity; specific binding is determined by comparison with binding assays performed in

the presence of excess unlabelled ligand.

To identify MC4-R binding compounds, membranes are incubated with labeled

ligand in the presence or absence of test compound. Compounds that bind to the

15 receptor and compete with labeled ligand for binding to the membranes reduced the

signal compared to the vehicle control samples. Preferably, the screens are designed to

identify compounds that antagonize the interaction between MC4-R and MC4-R ligands

such as a-MSH, P-MSH and ACTH. In such screens, the MC4-R ligands are labeled

and test compounds can be assayed for their ability to antagonize the binding of labeled

20 ligand to MC4-R.

Cell based assay systems can also be used to identify MC4-R binding

compounds. An example ofa cell based assay system is the cAMP assay described in

detail in Example 3. Cell based methods may use cells that endogenously express MC4-

R for screening compounds which bind to MC4-R. Alternatively, cell lines, such as 293

25 cells, COS cells, CHO cells, fibroblasts, and the like, genetically engineered to express

the MC4-R can also be used for screening purposes. Preferably, host cells genetically

engineered to express a functional receptor that responds to activation by melanocortin

peptides can be used as an endpoint in the assay; e.g., as measured by a chemical,

physiological, biological, or phenotypic change, induction ofa host cell gene or a

30 reporter gene, change in cAMP levels, adenylyl cyclase activity, host cell G protein

activity, extracellular acidification rate, host cell kinase activity, proliferation,

differentiation, etc.

To be useful in screening assays, the host cells expressing functional MC4-R

should give a significant response to MC4-R ligand, preferably greater than 5-fold

35 induction over background. Host cells should preferably possess a number of

characteristics, depending on the readout, to maximize the inductive response by

melanocortin peptides, for example, for detecting a strong induction of a CRE reporter

gene: (a) a low natural level ofcAMP, (b) G proteins capable of interacting with the

-10-
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MC4-R, (c) a high level of adenylyl cyclase, (d) a high level ofprotein kinase A, (e) a

low level ofphosphodiesterases, and (0 a high level ofcAMP response element binding

protein would be advantageous. To increase response to melanocortin peptide, host

cells could be engineered to express a greater amount offavorable factors or a lesser

5 amount of unfavorable factors. In addition, alternative pathways for induction of the

CRE reporter could be eliminated to reduce basal levels.

In using such cell systems, the cells expressing the melanocortin receptor are

exposed to a test compound or to vehicle controls (e.g., placebos). After exposure, the

cells can be assayed to measure the expression and/or activity ofcomponents of the

10 signal transduction pathway ofthe melanocortin receptor, or the activity of the signal

transduction pathway itselfcan be assayed. For example, after exposure, cell lysates can

be assayed for induction ofcAMP. The ability ofa test compound to increase levels of

cAMP, above those levels seen with cells treated with a vehicle control, indicates that

the test compound induces signal transduction mediated by the melanocortin receptor

1 5 expressed by the host cell. In screening for compounds that may act as antagonists of

MC4-R, it is necessary to include Iigands that activate the MC4-R, e.g., a-MSH, p-MSH
or ACTH, to test for inhibition of signal transduction by the test compound as compared

to vehicle controls.

When it is desired to discriminate between the melanocortin receptors and to

20 identify compounds that selectively agonize or antagonize the MC4-R, the assays

described above may be conducted using a panel of host cells, each genetically

engineered to express one of the melanocortin receptors (MC1-R through MC5-R).

Expression of the human melanocortin receptors is preferred for drug discovery

purposes. To this end, host cells can be genetically engineered to express any of the

amino acid sequences shown for melanocortin receptors 1 through 5. The cloning and

characterization ofeach receptor has been described: MC1-R and MC2-R (Mountjoy.,

1992, Science 257: 1248-1251; Chhajlani & Wikberg, 1992 FEBS Lett. 309: 417-420);

MC3-R (Roselli-Rehfuss et al., 1993, Proc. Natl. Acad. Sci., USA 90: 8856-8860; Gantz

et al., 1993, J. Biol. Chem. 268: 8246-8250); MC4-R (Gantz et al., 1993, J. Biol. Chem.

268: 15174-15179; Mountjoy etal, 1994, Mol. Endo. 8: 1298-1308); and MC5-R
(Chhajlani et al., 1993, Biochem. Biophys. Res. Commun. 195: 866-873; Gantz et al.,

1994, Biochem. Biophys. Res. Commun. 200; 1234-1220), each of which is

incorporated by reference herein in its entirety. Thus, each ofthe foregoing sequences

can be utilized to engineer a cell or cell line that expresses one ofthe melanocortin

receptors for use in screening assays described herein. To identify compounds that

specifically or selectively regulate MC4-R activity, the activation, or inhibition ofMC4-
R activation is compared to the effect of the test compound on the other melanocortin

receptors. In certain embodiments, it may be advantageous to select compounds ofthe
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invention selective for MC4-R, or, alternatively, it may be useful to select compounds

which interact with other receptors as well.

In one further embodiment, the MC4-R binding compounds ofthe invention are

more selective for the MC4-R than at least one other MC receptors, for example, more

5 than twice as selective, at least ten times as selective, at least twenty times as selective,

at least fifty times as selective, or at least one hundred times as selective.

In one further embodiment, the MC4-R binding compounds ofthe invention are

more selective for the MC4-R than the MCl-R, for example, more than twice as

selective, at least ten times as selective, at least twenty times as selective, at least fifty

10 times as selective, or at least one hundred times as selective.

In one further embodiment, the MC4-R binding compounds ofthe invention are

more selective for the MC4-R than the MC3-R, for example, more than twice as

selective, at least ten times as selective, at least twenty times as selective, at least fifty

times as selective, or at least one hundred times as selective.

1 5 In one further embodiment, the MC4-R binding compounds of the invention are

more selective for the MC4-R than the MC5-R, for example, more than twice as

selective, at least ten times as selective, at least twenty times as selective, at least fifty

times as selective, or at least one hundred times as selective.

In yet another further embodiment, the MC4-R binding compounds of the

20 invention are more selective for the MC4-R receptor than at least one, two or three other

MC receptors (such as, for example, MCl-R, MC3-R, or MC5-R). In a further

embodiment, the MC4-R binding compounds are more selective for the MC4-R than

MCl-R, MC3-R, and MC5-R. In a further embodiment, the MC4-R binding compounds

as at least ten times as selective, at least twenty times as selective, at least fifty times as

25 selective, or at least one hundred times as selective for the MC4-R than the MC 1 -R,

MC3-RandtheMC5-R.

As stated above, in an embodiment, the MC4-R binding compound includes

compounds of the formula (I):

30

B-Z-E (I)

wherein B is an anchor moiety, Z is a central moiety, E is a MC4-R interacting

moiety, and pharmaceutical^ acceptable salts thereof.

35 The language "anchor moiety" ("B") includes moieties which interact with the

MC4-R, which may, advantageously, result in the binding of the MC4-R binding

compound to the MC4-R. Examples ofanchor moieties include substituted or

unsubstituted alkyl (e.g., branched, straight chain, or cyclic (e.g., cyclohexane,
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cyclopentane)), alkenyl, alkynyl, aryl (e.g., substituted or unsubstituted phenyl,

naphthyl, biphenyl, anthracenyl, fluorenyl, etc.), heterocyclic (e.g., thienyl, morpholinyl,

piprazinyl, piperidinyl, etc.), and multicyclic (e.g., indolyl, benzothioenyl, etc.) moieties.

Other examples ofanchor moieties include carbonyl moieties, thiol groups, cyano

5 groups, amino groups, and hydrogen atoms.

In a further embodiment, the anchor moiety ("B'*) includes substituted or

unsubstituted carbocyclic aryl moieties, e.g., phenyl, naphthyl, etc. Examples of

substituents include halogens (e.g., fluorine, chlorine, iodine, bromine, etc.), alkoxy

(e.g., methoxy, ethoxy, isopropoxy, n-propyloxy, n-butyloxy, pentoxy, cyclopentoxy,

10 arylalkyloxy, etc.) hydroxy, alkylcarbonyl, cyano, nitro, thiol, thioether, thioalkyl,

alkenyl, alkynyl (e.g., ethynyl, etc.), alkylcarbonyloxy, arylcarbonyloxy,

alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkoxycarbonyl, aminocarbonyl,

alkylthiocarbonyl, phosphate, phosphonato, phosphinato, amino (including alkyl amino,

dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

1 5 alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, trifluoromethyl, azido, heterocyclyl, alkylaryl, heteroaryl, alkyl (e.g.,

unsubstituted (e.g., methyl, ethyl, propyl, butyl, hexyl, etc.) or substituted, e.g., halogen

substituted, e.g., trifluoromethyl, trichloromethyl), aryl (e.g., substituted and

20 unsubstituted phenyl, heteroaryl (e.g., thienyl, pyridinyl, etc.), arylalkyl, arylalkenyl,

arylalkynyl, or combinations thereof. In yet another further embodiment, the anchor

moiety substituent can be substituted itselfwith one or more halogen, nitro, alkyl,

alkenyl, alkynyl, aryl or alkoxy groups, or combinations thereof. In certain

embodiments, the aryl moiety is fused to another ring which can be substituted or

25 unsubstituted, carbocyclic or heterocyclic, aromatic or non-aromatic.

In a further embodiment, the anchor moiety is substituted with at least one

halogen, alkoxy group, or alkyl (e.g., substituted or unsubstituted) group. Examples of

halogen substituted phenyl anchor moieties include o-iodophenyl, /w-iodophenyl, o-

bromophenyl, m-bromophenyl, o-chlorophenyl, m-chlorophenyl, o-fluorophenyl, m-

30 fluorophenyl,/>-fluorophenyl, m-nitrophenyl, or o-methoxy. The anchor moiety may
also comprise more than one substituent, e.g. two halogens, e.g., two fluorines, a

fluorine and a chlorine. Other examples ofanchor moieties include 2-methoxy-5-

bromophenyl, 2-methoxy-5-fluorophenyl, 2-methoxy-5-iodophenyl, 2-methoxy-5-

fluorophenyl, 2-ethoxy-5-bromophenyl, 2-methoxy-6-bromophenyl, 3-methoxy-6-

35 bromophenyl, 2-isopropyI-5-bromophenyl, 2-/i-propyI-5-bromophenyl, and 2-

cycIopentyloxy-5-bromophenyl.
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Other examples ofanchor moieties include, but are not limited to, 2-methoxy-5-

cyanophenyl, 2-chloro-5-chlorophenyl, 2-methoxy^methoxyphenyl, 2-methoxy-5-

nitrophenyl, 2-methoxy-5-phenyl phenyl, 2-methoxy-50'-thiofuranyI phenyl, 2-

methoxy-5-methyIcarbonyl phenyl, 3,5-dimethyloxy phenyl, 2-methoxyphenyl, 2,5-

5 dimethoxy phenyl, 2-fluoro^<;hlorophenyl, and 3-chloro-4-fluorophenyl.

In another further embodiment, the anchor moiety includes substituted and

unsubstituted heterocycles. Examples of such heterocycles include, but are not limited

to, furanyl, imidazolyl, benzothiophenyl, benzofuranyl, quinolinyl, isoquinolinyl,

benzodiozanyl, benzoxazolyl, benzothiazolyl, methylenedioxyphenyl,

1 0 ethylenedioxyphenyl, indolyl, thienyl, pyrimidyl, pyrazinyl, purinyl, deazapurinyl,

morpholine, piprazine, piperidine, thiomorpholine, and thioazolidine. Examples of

substituents include alkyl (e.g., substituted or unsubstituted, branched straight chain or

cyclic, e.g., methyl, ethyl, propyl, butyl, pentyl, etc.), alkenyl, alkynyl, halogens (e.g.,

fluorine, chlorine, bromine, iodine, etc.), hydroxyl, alkoxy, alkylcarbonyloxy,

1 5 arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbony 1,

alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato,

phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino,

diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,

arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio,

20 arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl, sulfonamido, nitro,

trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl and heteroaryl groups.

In another further embodiment, the anchor moiety ("B") is a substituted or

unsubstituted fused aryl or biaryl moiety. Biaryl moieties include moieties with two or

more aromatic rings, which may be fused or connected through one or more covalent

25 bonds. Examples include biphenyl, fluorene, anthracenyl, benzoquinazolinyl, and

naphthyl. Examples of substituents of biaryl moieties include alkyl (e.g., substituted and

unsubstituted, branched or straight chain, methyl, ethyl, propyl, butyl, pentyl, etc.),

alkoxy (e.g., methoxy, ethoxy, propoxy, butoxy, pentoxy, cyclopentoxy, etc.), alkenyl,

alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

30 aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylthiocarbonyl, phosphate, phosphonato, phosphinato, amino (including alkyl amino,

dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

35 sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, an aromatic

heteroaromatic moiety, halogens (e.g., fluorine,, chlorine, bromine, iodine, etc.),

combinations thereof and other groups which allow the MC4-R binding compound to

perform its intended function. Biaryl moieties also include moieties which comprise one
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or more heterocycles, such as, benzothiofuranyl, ben20thienyl, quinolinyl, .

benzothiophenyl, benzofuranyl, isoquinolinyl, benzodiozanyl, benzoxazolyl,

benzothiazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, and indolyl. Examples of

biaryl anchor moieties include naphthyl, 2-methoxynaphthyl, 2-raethoxy-5-phenyl

5 phenyl, 2-ethoxynaphthyl, 2-methoxy-5-thiofiiranyl phenyl, 2-methyl naphthyl, 2-n-

propyl naphthyl, benxothiofuranyl, 2-phenyl phenyl, 2-methoxy-5-4'methoxy-phenyl

phenyl; 2-methoxy-5-(3
,

-fluoro-4'-phenyl) phenyl phenyl; 2-cyclopentoxynaphthyl;

quinolinyl; and 2-methoxy-5-(3
,

-chloro-4'fluoro)phenyl phenyl.

Furthermore, the anchor moiety can be multicyclic and comprise a combination

10 ofone or more aromatic, non-aromatic, heterocyclic, and heteroary1 rings, which can be

fused, bridged, or linked together through covalent bonds. The multicyclic anchor

moiety may also be substituted with substituents such as alkyl (e.g., substituted or

unsubstituted, branched straight chain or cyclic, e.g., methyl, ethyl, propyl, butyl, pentyl,

etc.), alkenyl, alkynyl, halogens (e.g., fluorine, chlorine, bromine, iodine, etc.),

1 5 hydroxyl, alkoxy, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl

amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino

(including alkylcarbonylamino, arylcaibonylamino, carbamoyl and ureido), amidino,

20 imino, sulfhydiyl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl and heteroaryl

groups.

The term "central moiety" ("Z") includes moieties which covalently attach the

anchor moiety to the MC4-R interacting moiety. Examples of central moieties include

25 cyclic moieties, optionally substituted amines (e.g., tertiary amino, aminoalkylamino,

dialkylaminoalkylamino, aminocarbonylamino, aminocarbonylamino;

arylaminocarbonylamino groups; arylaminothiocarbonylamino), optionally substituted

alkyl groups (e.g., carbon atoms with substituted or unsubstituted alkyl, aryl (e.g.,

phenyl, naphthyl), heterocyclic moieties (e.g., morpholinyl, piprazinyl, etc.), and

30 carbonyl groups, etc. Examples of substituents of the central moiety include, for

example, alkyl (e.g., straight, branched or cyclic, substituted or unsubstituted, methyl,

ethyl, propyl, butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl), alkenyl (ethenyl,

propenyl, butenyl, etc.), alkynyl (e.g., ethynyl, propynyl, etc.), halogen (e.g., chlorine,

fluorine, iodine, bromine), hydroxyl, alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy,

35 trichloromethoxy, propoxy, butoxy, cyclopropoxy, etc.), alkylcarbonyloxy,

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato,

phosphinato, cyano, amino (including alkyl amino, arylalkylamino, dialkylamino,
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arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,

arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio,

arylthio, thiocarboxylate, sulfates, sulfonate, sulfamoyl, sulfonamide nitro,

trifluoromethyl, azido, heterocyclyl (e.g., morpholinyl, piprazinyl, etc.), arylalkyl,

5 alkylaryl and aryl (e.g., substituted or unsubstituted phenyl (e.g., alkyl, halogen, alkoxy

substituted), naphthyl, anthracene, etc.) and heteroaryl moieties. Furthermore, the

central moiety may further comprise one or more linking moieties. For example, the

linking moieties may covalently link the cyclic moiety to the anchor moiety and/or the

MC4-R interacting moiety.

1 0 The term "central moiety" also includes moieties of the formula (XII):

t (XII)

wherein

n is a covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl,

carbocyclic, or aryl;

15 L3 is a covalent bond, Ci-C6 branched, unbranched or cyclic

alkyl(wherein one, two or three of the carbons are optionally replaced with oxygen,

sulfur or nitrogen atoms), carbonyl, aminocarbonyl, aminocarbonylamino,

aminocarbonyloxy, or aminothiocarbonyl moiety;

A is substituted or unsubstituted heterocyclic, aryl, alkoxy, amino, alkyl,

20 alkenyl, alkynyl, or hydrogen; and

XisO, 1 or 2.

In a further embodiment, II is a carbon or nitrogen atom. In other embodiments,

n is alkyl, carbocyclic, heterocyclic (e.g., piprazinyl, morphonlinyl, piperidinyl, etc.).

In another further embodiment, A is heterocyclic (e.g., non-aromatic, e.g.,

25 substituted or unsubstituted, bridged, fused, or monocyclic, morpholinyl, piperidinyl,

azetidinyl, piprazinyl, etc. or aromatic, e.g., pyridinyl, pyrimidinyl, pyrrolyl, etc.), aryl

e.g., phenyl, naphthyl) or amino (e.g., substituted or unsubstituted, e.g., alkylamino,

dialkyl amino, etc.).

The language "cyclic moiety" includes heterocyclic and carbocyclic groups, such

30 as substituted or unsubstituted phenyl, heteroaryl, or biaryl moieties. Examples of cyclic

moieties include those without aromaticity (e.g., cyclohexane, cyclopentane, etc.) and

those with aromaticity, e.g. moieties that have at least one aromatic ring. Cyclic

moieties may include one or more heteroatoms. Examples include phenyl, pyrrole,

furan, thiophene, imidazole, benzoxazole, benzothiazole, triazole, tetrazole, pyrazole,
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pyridinfe, pyrazine, pyridazine, pyrimidine, naphthyl, quinolyl, indoly I, and the like. The

cyclic moiety can be substituted at one or more ring positions with such substituents

such as, for example, alkyl (e.g., substituted or unsubstituted methyl, ethyl, propyl,

butyl), alkenyl (ethenyl, propertyl, butenyl, etc.), alkynyl (e.g., ethynyl, propynyl, etc.),

5 halogen (e.g., chlorine, fluorine, iodine, bromine), hydroxyl, alkoxy (e.g., methoxy,

ethoxy, trifluoromethoxy, trichloromethoxy, propoxy, butoxy, cyclopropoxy, etc.),

aryloxy, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,

carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl,

phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino,

10 dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, and aryl (e.g.,

substituted or unsubstituted phenyl, naphthyl) and heteroaryl moieties. The cyclic

1 5 moiety can also be fused or bridged with alicyclic or heterocyclic rings which are not

aromatic so as to form a polycycle (e.g., tetralin, or fluorene).

In an embodiment, the cyclic moiety of the present invention is substituted or

unsubstituted phenyl, heteroaryl, or biaryl. The language "cyclic moiety" also includes

non-aromatic cyclic moieties, such as, substituted or unsubstituted cyclic alkanes, (e.g.,

20 cyclohexane, and cyclopentane), cyclic alkenes (e.g., cyclohexene), and substituted or

unsubstituted heterocycles (e.g., thiofuran, pyrimidine, pyrazine, pyrrole, imidazole,

quinoxaline, etc.). The language "cyclic moiety" comprises not only the heterocyclic or

carbocyclic moieties, but also may additionally include moieties which further comprise

linking moieties, such as Li and L2 which, for example, may link the anchor moiety to

25 the carbocyclic or heterocyclic cyclic portion ofthe cyclic moiety. Furthermore, linking

moieties may also link the heterocyclic or carbocyclic cyclic moiety to the MC4-R
interacting moiety. Examples of cyclic moieties include unsubstituted phenyl,

halogenated phenyl (e.g., fluoro, bromo, chloro and iodo phenyl), alkyl substituted

phenyl (e.g., methyl, ethyl, propyl, etc.),amino substituted phenyl, heteroaryls (e.g.,

30 thiofuran, pyridine, quinoxaline, pyrazine, pyrrole, etc.).

The language "MC4-R interacting moiety" ("E") includes moieties which permit

the MC4-R binding compound to perform its intended function, e.g., interact with the

MC4-R. Examples ofMC4-R interacting moieties include substituted or unsubstituted

alkyl (e.g., substituted with amino, cyano, nitro, hydroxy, etc.), aryl (e.g., phenyl,

35 heteroaryl), amino (e.g., 3-aminopropylamino, dimethyl amino, diethyl amino), amidino,

guanidino, carbocyclic and heterocyclic moieties. The language "MC4-R interacting

moiety" is not intended to suggest that this moiety is the active pharmacophore of the
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molecule, responsible for the pharmacological, binding or other properties of the MC4-R

binding compound.

In one embodiment, the MC4-R interacting moiety is cyclic, e.g., aryl, alkyl,

biaryl, polycyclic, heteroaromatic, or heterocyclic. Examples ofheterocyclic MC4-R

5 interacting moieties include heterocycles which contain nitrogen atoms, such as,

substituted and unsubstituted imidazolyl, imidazolinyl, pyridinyl, pyrrolyl, piprazinyl,

imidoazopyridinyl, pyrolloimidazolyl, pyrrolyl, azetidinyl, azapanyl, pyrimidinyl,

pyridinyl, morpholinyl, diazapanyl, and piperidinyl moieties. The MC4-R interacting

moiety may be bicyclic, polycyclic, bridged or a fused ring system. Examples of fused

10 and bridged heterocycles include:

The substituent R includes substituted and unsubstituted alkyl (e.g., methyl,

ethyl, etc.), arylcarbonyl, alkoxycarbonyl, alkylcarbonyl, arylalkylcarbonyl, and other

groups which allow the MC4-R interacting moiety to perform its intended function.

The MC4-R interacting moiety can be substituted with substituents such as, but

1 5 not limited to, halogens (e.g., fluorine, chlorine, bromine, iodine, etc.), alkyl (e.g.,

substituted or unsubstituted, branched straight chain or cyclic, e.g., methyl, ethyl,

propyl, butyl, pentyl, etc.), alkenyl, alkynyl, hydroxyl, alkoxy, alkylcarbonyloxy,

aiylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato,

20 phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino,

diarylamino, aminoalkyl, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, tmino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonate, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl ,heteroaryl

25 moieties and combinations thereof.

In another embodiment, the MC4-R interacting moiety is not cyclic, e.g., the

MC4-R interacting moiety is alkyl, unsubstituted amino, alkylamino, dialkylamino,

amidino, guanidino, etc. Examples ofalkyl MC4-R interacting moieties include straight

and branched chain alkyIs such as n-butyl, n-pentyl, and n-hexyl.
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20

In another embodiment, the MC4-R interacting moiety contains one or more

nitrogen atoms, e.g., pyridinyl, pyrrolyl, pyrazinyl, imidazolyl, imidazolinyl,

quinoxalinyl, or pyrimidinyl. In a further embodiment, the MC4-R interacting moiety is

ofthe formula (XIII):

-J
5

R
(XIII)

wherein

r is a covalent bond, CH, CH2, CHR
1

, CR
!R2

, or H;

t is CH, CH2, CHR3
, CR3R4

, or H;

s is CH, CH2, CHR5

, CR5R6
, or absent;

10 R is hydrogen, alkyl, alkenyl, arylalkyl, aiylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, L!f L2, R 1

, R
2
, R3

, R
4
, R

5
, or

R6
to form one or more rings;

R 1

, R
2
, R

3
, R

4
, R

5
, and R6

are each substituted or unsubstituted alkyl,

alkenyl, alkynyl, heterocyclic, halogen, thiol, thioether, thioalkyl, hydroxyl, nitro,

1 5 amino, cyano, or alkoxy, and may optionally be linked to form a carbocyclic or

heterocyclic ring. The carbocyclic ring that is formed through the linkage of R, R 1

, R
2
,

R3
, R4

, R
5
, or R6 may be bridged, fused, or spiro.

In one embodiment, the MC4-R interacting moiety is represented by the formula

(XIV) below, when s is absent:

NH

NH2

INtl

(XIV)

For example, in another further embodiment, the MC4-R interacting moiety may
be bicyclic, e.g., biheterocyclic, for example, quinoxalinyl. The language "linked to

form a ring" refers to moieties covalently connected through a chain ofatoms (e.g.,

carbon atoms and/or heteroatoms). The chain ofatoms can comprise any number of

25 atoms, which allow the MC4-R binding moiety to perform its intended function. In a

further embodiment, the chain ofatoms is selected such that a ring with three, four, five,

six, seven, or eight members are formed. The ring that can be formed may be spiro

(e.g., connected through the same carbon atom), fused (connected through adjacent

carbon atoms), or bridged (e.g., connected through carbon atoms which are neither

30 identical nor adjacent). In an embodiment, R and t are linked, e.g., to for a bicyclic
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moiety. Examples ofbicyclic moieties include, but are not limited to, imidazopyridinyl,

pyrolloimidazolyl, cyclopentaimidazolyl, pyridopyrimidinyl, etc.

In a further embodiment R is H, alkyl, benzocarboxy, alkylcarboxy, or

arylalkylcarboxy. In another further embodiment, s is CR5R6
and R5

and R6
are each

5 methyl. In another further embodiment, r is a covalent bond, and at least one of t and s

are CH2. In another, t, r, and s are each CH2. In another, r is a covalent bond, and t and

s are linked through a 4 carbon chain. In another further embodiment, at least one R

group is OH. In an embodiment, r is a covalent bond, t is CR3R4
, and s is CR5R6

,

wherein R3
, R

4
, R5

and R6
are each independently hydrogen or alkyl (e.g., methyl, ethyl,

10 propyl, or butyl).

Examples ofMC4-R interacting moieties include, but are not limited to, the

following structures:

15
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In another embodiment, the invention pertains to a method for treating an MC4-

R associated state in a mammal, by administering an effective amount ofa MC4-R
binding compound to a mammal, such that the MC4-R associated state is treated.

Examples ofMC4-R binding compounds include compounds comprising the formula

5 (II):

B-A-E (II)

wherein:

B is a anchor moiety;

A is a cyclic moiety; and

10 E is a MC4-R interacting moiety, and pharmaceutical^ acceptable salts

thereof.

The MC4-R binding compounds of formula (II), may further comprise linking

moieties, Lj and L2. Such MC4-R binding compounds include compounds of the

formula (III):

15

B-L1-A-L2-E (HI)

wherein B is an anchor moiety (as described above), Li and L2 are linking

moieties, A is a cyclic moiety (as described above), and E is a MC4-R interacting

20 moiety. Pharmaceutical^ acceptable salts of the MC4-R binding compound are also

included.

The language "linking moiety" includes moieties which link, preferably

covalently, the MC4-R interacting moiety, the cyclic moiety, and the anchor moiety of

the invention. Examples of linking moieties include covalent bonds, 1-10 atom chains

25 which may be branched or unbranched, substituted or unsubstituted alkyl, heterocyclic,

alkenyl, or alkynyl. The chains may be substituted with 0-3 heteroatoms or other

moieties which allow the MC4-R binding compound to perform its intended function.

Examples of suitable heteroatoms include sulfur, oxygen, nitrogen, and phosphorous.

The invention contemplates MC4-R binding compounds which comprises more than

30 two linking moieties.

In an embodiment, Li is a chain of 1-10 atoms (e.g., such as carbon, nitrogen,

oxygen, or sulfur atoms), e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9 or 1 0 atoms. In an embodiment, L
x

is selected from the group consisting ofa covalent bond, Ci-C6, C1-C5, C1-C4, C1-C3, d-
C2, branched or unbranched alkyl, wherein one, two or three of the carbons are

35 optionally replaced with any combination of substituted or unsubstituted oxygen, sulfur

or nitrogen atoms. In a further embodiment, Li is a thioether (e.g., -S-CH2-, S-

CH(CH3K -CH2-S-CH2, -S-, or -S-CHKCeHs)-.), an ether (e.g., -0-CH2 or -CH2-0-

CH2-X a sulfoxide, a sulfone, an amine (e.g., -NH-, -NH-CH2-, -NMe-CH2-, CH2-NH-
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CFfe-, etc.) or alkyl (e.g., -CHrCH2-, -CH^, or -CH2-CH2-CH2- ). In another

embodiment, Li comprises a sulfonyl group. Furthermore, Li can be substituted or

unsubstituted (e.g., a hydrogen can be replaced by another moiety), such that the MC4-R

binding compound is capable ofperforming its intended function, e.g., bind to or

5 interact with the MC4-R. Examples of substituents include, but are not limited to,

halogens (e.g., fluorine, chlorine, bromine, iodine, etc.), alkyl (e.g., substituted or

unsubstituted, branched straight chain or cyclic, e.g., methyl, ethyl, propyl, butyl, pentyl,

etc.), alkenyl, alkynyl, hydroxyl, alkoxy, alkylcarbonyloxy, arylcarbonyloxy,

alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,

10 aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino

(including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino),

acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),

amidino, imino, sulfliydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato,

sulfamoyl, sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl

1 5 heteroaryl moieties, or combinations thereof.

In an embodiment, examples of L2 include a covalent bond, a chain of 1-10

atoms (e.g., such as carbon, nitrogen, oxygen, or sulfur atoms), e.g., 1, 2, 3, 4, 5, 6, 7, 8,

9 or 10 atoms. In an embodiment, Li is selected from the group consisting of a covalent

bond, Ci-C6, C1-C5, C1-C4, C1-C3, Ci-C2, branched or unbranched alkyl, wherein one,

20 two or three of the carbons are optionally replaced with any combination of substituted

or unsubstituted oxygen, sulfur or nitrogen atoms.. In a further embodiment, L2 is a

covalent bond, -CH2- or -NH-. Furthermore, L2 may also comprise one or more

carbonyl groups. For example, L2 linkers include substituted urea groups (NH-C=0-

NH), oxycarbonylamino groups (-0-C=0-NH), thiocarboynl groups, etc.

25 Furthermore, like L|, L2 can be substituted with any substituent such that the

MC4-R binding compound is capable ofperforming its intended function. Examples of

substituents include, but are not limited to, halogens (e.g., fluorine, chlorine, bromine,

iodine, etc.), alkyl (e.g., substituted or unsubstituted, branched straight chain or cyclic,

e.g., methyl, ethyl, propyl, butyl, pentyl, etc.), alkenyl, alkynyl, hydroxyl, alkoxy,

30 alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,

carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl,

phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino,

dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

35 sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, azido, heterocyclyl, alkylaryl, aryl and heteroaryl

moieties.
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In a further embodiment, the MC4-R binding compound is of formula (III) (e.g.,

B-L1-A-L2-E), wherein B is substituted or unsubstituted biaryl (e.g., substituted or

unsubstituted biphenyl, naphthyl, fluorenyl), unsubstituted or substituted heteroaryl

(e.g., thienyl, benzothienyl, furanyl, pyrazinyl, pyrrolyl, pynrolidinyl, etc.), unsubstituted

5 or substituted phenyl, wherein one or more of said substituents are selected from the

group consisting ofhalogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups

(e.g., branched, straight chain or cyclic, substituted or unsubstituted, methyl, ethyl,

propyl, butyl, etc.), alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g.,

methoxy, ethoxy, isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy,

10 methylenedioxy, ethylenedioxy, etc.), aiy1 groups (e.g., substituted or unsubstituted

phenyl, heterocyclic groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy,

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato,

phosphinato, cyano, thiol, thioether, thioalkyl, amino (including alkyl amino,

1 5 dialky(amino, arylamino, diarylamino, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, and azido;

Lj is a covalent bond, C1-C10 branched or unbranched alkyl, wherein one or more

20 of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms;

A is a substituted or unsubstituted phenyl, heteroaryl (e.g., pyrrolyl, pyrazinyl,

thienyl, pyridinyl, etc.), bicyclic (e.g., methylenedioxyphenyl, isoindole, indole, and

indan )or biaryl (e.g., naphthyl, quinoxalinyl, purinyl, etc.) wherein said substituent is

selected from the group consisting ofhalogens (e.g., bromine, fluorine, chlorine, iodine,

25 etc.), alkyl groups (e.g., branched, straight chain or cyclic, substituted or unsubstituted,

methyl, ethyl, propyl, butyl, etc.), alkoxy groups (e.g., substituted or unsubstituted

alkoxy, e.g., methoxy, ethoxy, isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy,

cyclopentoxy, methylenedioxy, ethylenedioxy, etc.), aryl groups (e.g., substituted or

unsubstituted phenyl, heterocyclic groups), alkenyl, alkynyl, hydroxyl,

30 alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,

carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl,

phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino,

dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

35 sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, and azido;
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L2 is a covalent bond, a chain of 1 -10 atoms (e.g., such as carbon, nitrogen,

oxygen, or sulfur atoms), e.g., 1 , 2, 3, 4, 5, 6, 7, 8, 9 or 1 0 atoms. In an embodiment, Lj

is selected from the group consisting ofa covalent bond, Cj-C*, Q-C5, C1-C4, C1-C3, Q-

C2, branched or unbranched alkyl, wherein one, two or three of the carbons are

5 optionally replaced with oxygen, sulfur or nitrogen atoms, substituted or unsubstituted

amino (e.g., -NH-, -NH-CH2), ether, thioether, or alkyl (e.g., C1-C10, -CH2-, -CH^CHr,

or^H2-CH2-CH2-,etc.);

E is unsubstituted amino, unsubstituted and substituted alkylamino (e.g., 3-

aminopropylamino), dialkylamino (e.g., dimethyl amino, diethyl amino), amidino,

10 guanidino, heterocyclic (e.g., substituted and unsubstituted imidazolyl, imidazolinyl,

piprazinyl, morpholinyl, piperidinyl, imidoazopyridinyl, pyrolloimidazolyl, pyridinyl, or

pyrimidinyl) moieties, aryl (e.g., phenyl, heteroaromatic, e.g., substituted and

unsubstituted pyrazinyl, imidazolyl, quinoxalinyl, or pyrimidinyl), wherein said

substituents include, but are not limited to, amino (e.g., unsubstituted amino,

1 5 alkylamino, dialkyl amino), aminoalkyl (e.g., methylamino, ethylamino, propylamino,

etc.), alkyl (e.g., branched and straight chain, substituted and unsubstituted (e.g.,

carboxy, hydroxy, halogen, amino, cyano, nitro, etc. substituted), methyl, ethyl, propyl,

butyl, etc.), aryl (e.g., phenyl, heteroaromatic), alkenyl (e.g., branched or straight chain,

substituted or unsubstituted), alkynyl, etc, and pharmaceutical^ acceptable salts thereof.

20 In another embodiment, the invention pertains to a method for treating an MC4-

R associated state in a mammal by administering an effective amount of a MC4-R

binding compound to a mammal, such that the MC4-R associated state is treated. In an

embodiment, the compound is of the formula (IV):

A is a substituted or unsubstituted phenyl, heteroaryl (e.g., pyrrolyl, pyrazinyl,

pyridinyl, etc.), or biaiyl (e.g., naphthyl, quinoxalinyl, purinyl, etc.) wherein said

substituent is selected from the group consisting ofhalogens (e.g., bromine, fluorine,

chlorine, iodine, etc.), alkyl groups (e.g., branched, straight chain or cyclic, substituted

30 or unsubstituted, methyl, ethyl, propyl, butyl, etc.), alkoxy groups (e.g., substituted or

unsubstituted alkoxy, e.g., methoxy, ethoxy, isopropoxy, n-propoxy, isobutoxy, n-

butoxy, pentoxy, cyclopentoxy, methylenedioxy, ethylenedioxy, etc.), aryl groups (e.g.,

substituted or unsubstituted phenyl, heterocyclic groups), alkenyl, alkynyl, hydroxyl,

R

(IV)

25 wherein
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alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,

carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl,

phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino,

dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

5 alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, and azido;

B is substituted or unsubstituted biaryl (e.g., substituted or unsubstituted

biphenyl, naphthyl, fluorenyl), unsubstituted or substituted heteroaryl (e.g., thienyl,

1 0 benzothienyl, fiiranyl, pyrazinyl, pyrrolyl, pyrrolidinyl, etc.), unsubstituted or substituted

phenyl, wherein one or more of said substitxients are selected from the group consisting

of halogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched,

straight chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.),

alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy,

1 5 isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy,

ethylenedioxy, etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic

groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,

alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,

aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino

20 (including alkyl amino, dialkylamino, thiol, thioether, thioalkyl, arylamino, diarylamino,

and alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino,

carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate,

sulfates, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, and azido;

L| and L2 are selected from the group consisting ofa covalent bond, C|-

25 C4 branched or unbranched, substituted or unsubstituted alkyl, wherein one or two ofthe

carbons are optionally replaced with oxygen, sulfur or nitrogen atoms;

r is a covalent bond, CH, CH2, CHR 1

, CR
!R2

, or H;

t is CH, CH2 , CHR3
, CR3R4

, or H;

s is CHR5, CRsR* or absent (e.g., leaving a non-cyclic diamine);

30 R is H, substituted or unsubstituted alkyl, arylalkyl, or heteroalkyl, and

may optionally be linked to A, B, Li, or L2 ;

R 1

, R2
, R3

, R
4
, R

5
, and R6

are each substituted or unsubstituted alkyl,

halogen, thiol, thioether, thioalkyl, alkoxy, and may be optionally linked to each other to

form additional ring moieties, e.g., quinoxalinyl. Pharmaceutically acceptable salts of

35 the MC4-R binding compounds are also included.
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In one further embodiment, A is substituted or unsubstituted phenyl. Examples

of substituents include halogens (e.g., fluorine, chlorine, iodine, bromine), alkoxy, alkyI

(e.g., methyl, trifluoromethyl), and amino moieties. In other embodiments, A is

heteroaromatic, (e.g., thienyl), or biaryl, (e.g., napthyl or quinoxalinyl).

The invention also pertains to methods for treating an MC4-R associated state in

a mammal comprising by administering an effective amount ofa MC4-R binding

compound of the formula (V):

X

-i-2—E (V)

10 Bis substituted or unsubstituted biaryl, unsubstituted or substituted heterocyclic,

or unsubstituted or substituted phenyl, wherein one or more of said substituents are

halogens, alkyl, alkynyl, alkoxy, aryl, amino, thiol, thioether, thioalkyl, cyano, or nitro;

L| is a covalent bond, Q-Cio branched or unbranched alkyl, wherein one or two

of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms;

15 L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or

alkyl;

E is substituted or unsubstituted alkyl, amino, amidino, guanidino, heterocyclic,

or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl,

or alkynyl;

20 II is a covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl,

carbocyclic, or aryl;

L3 is a covalent bond, C1-C6 branched, unbranched or cyclic alkyl (wherein one,

two or three ofthe carbons are optionally replaced with oxygen, sulfur or nitrogen

atoms), carbonyl, aminocarbonyl, aminocarbonylamino, aminocarbonyloxy, or an

25 aminothiocarbonyl moiety; and

A is substituted or unsubstituted heterocyclic, aryl, alkoxy, amino, alkyl, alkenyl,

alkynyl, or hydrogen; and

X is 0, 1 or 2, and pharmaceutical^ acceptable salts thereof.

Examples ofMC4-R binding compounds with this structure include, but are not

30 limited to, compounds, wherein II is a carbon atom, L3 is aminocarbonyloxy, A is

substituted aryl, X is one, L| and L2 are each CH2, and B and E are each pipridinyl.

Examples of substituents for A include but are not limited to, alkoxy (e.g., C1-C10

alkoxy, e.g., methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy, heptoxy, octoxy,

nonoxy, and decoxy), cyano, halogens (e.g., fluorine, chlorine, bromine, iodine), alkyl

35 (e.g., straight or branched chain, etc.), aryl, alkenyl, alkynyl, nitro, amino, or any other
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substituents which enables the MC4-R binding compound to perform its intended

function, e.g., treat an MC4-R associated state.

Other examples ofcompounds offormula (V) include, but are not limited to,

compounds wherein IT, L2 and L3 together are a single covalent bond, E is alkyl, and B
5 is substituted or unsubstituted heterocyclic. In other compounds offormula (V), II is a

nitrogen atom, L2, Lj and L3 are each alkyl, E is substituted amino (e.g., alkyl

substituted), or heterocyclic (e.g., piprazinyl, piperidinyl, morpholinyl, etc.) and B and A
are each aryl (e.g., phenyl, anthracenyl, biaryl, e.g., naphthyl).

In another further embodiment, the invention pertains to yet another method for

1 0 treating an MC4-R associated state in a mammal by administering to a mammal an

effective amount ofa MC4-R binding compound ofthe formula(VI):

wherein

P\ P2
, P

3
, and P

4
are optionally substituted carbon, sulfur, or nitrogen, and

1 5 wherein one ofP 1

, P
2
, P

3
, and P

4 may represent a covalent bond;

Z 1

, Z
2
, Z

3
, Z

4
, and Z5

are optionally substituted carbon or nitrogen;

L 1

is a covalent bond, C|-Q branched or unbranched alkyl, wherein one or two
ofthe carbons are optionally replaced with oxygen, sulfur or nitrogen atoms;

L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or

20 alkyl;

J is an unsubstituted or substituted nitrogen containing heterocycle or a

substituted or unsubstituted amino group, and pharmaceutically acceptable salts thereof.

Examples ofsubstituents ofP
1

, P
2
, P

3
, P

4
, z\ Z

2
, Z

3
, Z

4
, and Z5

include halogens

(e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched, straight

25 chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.), alkoxy

groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy, isopropoxy, n-

propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy, ethylenedioxy,

etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic groups),

alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

30 aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl

amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino

(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino,
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imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

sulfonamido, nitro, trifluoromethyl, and azido groups.

In a further embodiment, P 1

, P
2
, P

3
, and P

4
are each substituted or unsubstituted carbon

(e.g., CH). For example, P 1

and P3 may be CH. In another further embodiment, P2
and

5 P4
are each CH, CF, CC1, CBr, CI, C-aryl, C-alkyl (e.g., C-Me, C-ethyl, C-propyl, etc.)

C-alkoxy (e.g., C-OMe, C-O-ethyl, C-OCF3,etc.). In a further embodiment, P2 is CH

and P
4
is CC1 or CF. In an embodiment, P

1

is a covalent bond, P
2
and P

3
are each

optionally substituted carbon, and P
4
is S (e.g., thienyl).

In a third further embodiment, Z3
and Z4

are each CH.

10 In a fourth further embodiment, Z !

is CH, or covalently linked to Z2
to form a

naphthyl ring. Examples ofZ2
include CH, C-(C=CH), CC1, CBr, CI, and CF.

Furthermore, Z2 may be substituted with a chain of atoms which covalently links it to Z 1

to form a naphthyl ring.

Examples ofZ5
include, but are not limited to, CH and C-alkoxy. The term "C-

15 alkoxy" includes carbon atoms covalently bound to an alkoxy group, as described

below. Examples ofalkoxy groups include methoxy, ethoxy, propoxy, butoxy, etc.

In yet another further embodiment, L2 is a covalent bond.

Examples of J include, but are not limited to, substituted or unsubstituted

piprazinyl, imidoazopyridinyl, pyrolloimidazolyl, pyrrolyl, azetidinyl, azapanyl,

20 diazapanyl, pyrimidinyl, pyridinyl, morpholinyl, or piperidinyl. Furthermore, J may be

a substituted or unsubstituted fused ring or bridged heterocycle.

In a further embodiment, each ofP
1

, P
2
, P

3
, and P

4
are each optionally

substituted carbon; Z 1

, Z
2
, Z

3
, Z

4
, and Z

5
are each also optionally substituted carbon

(e.g., alkoxy substituted, halogen substituted or linked to form a ring); wherein Li is

25 either -S-CH2-, or CH2-CH2 . In a further embodiment, L2 is a covalent bond and J is a

moiety offormula XIII, as described above.

In another embodiment, the MC4-R binding compound is of formula (VII):

(VII)

30 wherein

Z\ Z2
, Z

3
, Z

4
, and Z5

are CH, N, or substituted carbon; and

P 1

, P
2
, P

3
, P

4
, and P

5
are CH, N or substituted carbon.
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Examples of substituents ofZ\ Z
2
, Z

3
, Z

4
, Z

5
, P

!

, P
2
, P

3
, P

4
, and P

5
include

halogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched,

straight chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.),

alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy,

5 isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy,

ethylenedioxy, etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic

groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,

alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,

aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino

10 (including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino),

acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),

amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato,

sulfamoyl, sulfonamido, nitro, trifluoromethyl, and azido groups.

In a further embodiment, P 1

, P
2
, P

3
, P

4
and P5

are each substituted or

1 5 unsubstituted carbon (e.g., CH). For example, P
1

and P
3 may be CH. In another further

embodiment, P
2
and P4 are each CH, CF, CC1, CBr, or CI. Furthermore, P

!

, P
2
, P

3
, and

P
4
can be linked covalently to form a bicyclic ring.

In a third further embodiment, Z3
and Z4

are each CH.

In a fourth further embodiment, Z 1

is CH, or covalently linked to Z2
to form a

20 naphthyl ring. Examples ofZ2
include CH, C-(C=CH), CC1, CBr, CI, and CF.

Furthermore, Z2 may be substituted with a chain ofatoms which covalently links it to Z 1

to form a naphthyl ring.

In a further embodiment, P
5
is C-L2-J, wherein C is a carbon atom, L2 is a linking

moiety, e.g., a covalent bond, substituted or unsubstituted amino, ether, thioether, or

25 alkyl; and J is an unsubstituted or substituted nitrogen containing heterocycle or a

substituted or unsubstituted amino group. In yet a further embodiment, L2 is a covalent

bond and J is a moiety of formula (XIII):

wherein

30 r is a covalent bond, CH, CH2, CHR
1

, CR'R
2
, or H;

t is CH, CH2, CHR3
, CR3R4

, or H;

s is CH, CH2, alkenyl, CHR5
, CR

5R6
, or absent;
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R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, Lh L2, R 1

, R
2
, R

3
, R

4
, R5

, or

R6
to form one or more rings; and

R 1

, R
2
, R3

, R
4
, R

5

f
and R6

are each halogen, thiol, thioether, thioalkyl, alkoxy,

alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl, optionally

linked to form a ring with R, R 1

, R
2

, R
3
, R

4
, R

5
, or R6

.

In a further embodiment, compounds offormula VII also include compounds

wherein J is R or R wherein R is alkyl (e.g., methyl, ethyl, propyl,

butyl, etc.) or hydrogen. In another embodiment, the compounds include those in which

10 P
1

, P
2
, and P

3
are each CH, and P4 is CCI. Furthermore, the compounds also include

those wherein Z 1

, Z
3

, and Z
4
are each CH, Z5

is COMe, and Z2
is CBr, as well as those

wherein Z 1

is covalently linked to Z2
to form a naphthyl ring, and Z3

, Z
4
and Z5

are each

CH.

1 5 In another embodiment, the MC4-R binding compound is of formula (VIII):

(VIII)

wherein

Z\ Z2
, Z

3
, Z\ and Z5

are CH, N, or substituted carbon; and

20 P\ P2
, P

3
, P

4
, and P

5
are CH,N or substituted carbon.

Examples of substituents ofZ 1

, Z
2
, Z

3
, Z

4
, Z

5
, P

1

, P
2
, P

3
, P

4
, and P

5
include

halogens (e.g., bromine, fluorine, chlorine, iodine, etc.), alkyl groups (e.g., branched,

straight chain or cyclic, substituted or unsubstituted, methyl, ethyl, propyl, butyl, etc.),

alkoxy groups (e.g., substituted or unsubstituted alkoxy, e.g., methoxy, ethoxy,

25 isopropoxy, n-propoxy, isobutoxy, n-butoxy, pentoxy, cyclopentoxy, methylenedioxy,

ethylenedioxy, etc.), aryl groups (e.g., substituted or unsubstituted phenyl, heterocyclic

groups), alkenyl, alkynyl, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,

alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,

aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino
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(including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino),

acylamino (including alkylcarbonylamino, aiylcarbonylamino, carbamoyl and ureido),

amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonate,

sulfamoyl, sulfonamide, nitro, trifluoromethyl, and azido groups.

5 In a further embodiment, P

P

2
, P

3
, and P

4
are each substituted or unsubstituted

carbon (e.g., CH). For example, P 1

and P3 may be CH. In another ftirther embodiment,

P2
and P4

are each CH, CF, CC1, CBr, or CL Furthermore, P 1

, P
2
, P

3
, and P

4
can be

linked covalently to form a bicyclic ring.

In a third further embodiment, Z3
and Z4

are each CH.

10 In a fourth further embodiment, Z 1

is CH, or covalently linked to Z2
to form a

naphthyl ring. Examples ofZ2
include CH, C-(C==CH), CC1, CBr, CI, and CF.

Furthermore, Z2 may be substituted with a chain of atoms which covalently links it to Z 1

to form a naphthyl ring.

In a further embodiment, P5
is C-L2-J, wherein C is a carbon atom, L2 is a linking

1 5 moiety, e.g., a covalent bond, substituted or unsubstituted amino, ether, thioether, or

alkyl; and J is an unsubstituted or substituted nitrogen containing heterocycle or a

substituted or unsubstituted amino group. In yet a further embodiment, L2 is a covalent

bond and J is a moiety of formula (XIII):

(XIII)

r is a covalent bond, CH, CH2, CHR 1

, CR'R
2
, or H;

t is CH, CH2, CHR3
, CR3R4, or H;

s is CH, CH2, alkenyl, CHR5
, CR

5R6
, or absent;

R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

25 arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, L|, L2, R1

, R
2
, R

3
, R4

, R
5

, or

R6
to form one or more rings; and

R1

, R
2
, R3

, R
4

, R
5
, and R6

are each halogen, thiol, thioether, thioalkyl,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, aryl, hydroxyl, nitro, amino, cyano,

optionally linked to form a ring with R, R 1

,
R2

, R
3

, R
4
, R

5
, or R6

.

30 In another embodiment, the invention pertains to MC4-R binding

compounds offormulae VII and VIII. Examples ofMC4-R binding compound of these

formulae include, for example, compounds wherein P5
is a carbon covalently bonded to

a moiety of formula XIII. In a further embodiment, the moiety of formula XIII is not
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benzoimidazole. In another further embodiment, Z3
is not ethoxy. In another

embodiment, the invention pertains to both methods ofusing and MC4-R binding

compounds of formula (IX):

(IX)

5 wherein:

P2
is CH, CF, CC1, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI, or

a covalent bond;

P
3
is CH, CF, CC1, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, or CI;

P
4

is CH, CC1, CBr, CF, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, or CI;

10 G 1

and G2
are each independently CH2, S, or O;

r is a covalent bond or CH2;

tisCH2 , CHR
3

, orCR
3R4

;

sis CH2, CHR5 orCR5R6
;

R is hydrogen alkyl, alkoxycarbonyl, or alkylcarbonyl;

1 5 Z1

is CH, or covalently linked to Z2
to form a naphthyl ring;

Z2
is CH, C-(C^CH), CC1, CBr, CI, CF, or covalently linked to Z 1

to

form a naphthyl ring;

Z5
is CH, C-alkoxy (e.g., C-OMe);

R3
, R

4
, R

5
, and R6

are methyl, ethyl, hydroxyl, alkoxy, halogen, cyano,

20 nitro, amino, or pharmaceutical^ acceptable salts thereof

The language "linked to form a naphthyl ring" includes moieties which join Z 1

and Z2
to form a naphthyl (fused) ring system. Examples ofsuch Z 1

and Z2
groups

include, but are not limited to, -CH=CH-CH=CH-.

In a further embodiment, Z 1

is CH; Z2
is CBr, and Z5

is C-OMe.

25 In another further embodiment, P2 is CH. In another, P
4
is CC1 or CF. G'andG2

are each CH2 . In another, G 1

and G2
together are -CH2-CH2-, -CH2-0-, -OCHr, -CHr

S- or -S-CH2-. In another, Z 1

and Z2
are linked to form a naphthyl ring.

In an embodiment, r is a covalent bond, s is CR5R6
, and t is CR3R4

, wherein R3
,

R4
, R

5
, and R6

are each independently hydrogen or alkyl (e.g., methyl, ethyl, propyl, or

30 butyl). In another embodiment, R is hydrogen or alkyl (e.g., methyl, ethyl, propyl or

butyl, etc.)
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The invention pertains to MC4-R binding compound of the formula (VII):

(VII)

wherein

5 Z 1

, Z
2
, Z

3
, Z

4
, and Z5

are CH, N, or substituted carbon;

P 1

, P
2
, P

3
, and P

4
are CH,N or substituted carbon; and

Ps
is C-L2-J, wherein L2 is a covalent bond, alkyl (e.g., C1-C3), amino, ether,

carbonyl, etc., and wherein J is a moiety ofthe formula (XIII):

R

(XIII)

10 wherein

r is a covalent bond, CH, CH2, CHR 1

, CR'R
2
, or H;

t is CH, CH2, CHR3
, CR3R4

, or H;

s is CH, CH2, CHR5
, CR5R6

, or absent;

R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

1 5 arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1

, R2
, R3

, R4
, R5

, or R6
to form

one or more rings; and

R\ R2
, R3

, R
4
, R5

, and R6
are each halogen, thiol, thioether, thioalkyl,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl,

optionally linked to form a ring with R, R1

, R2
, R

3
, R

4
, R5

or R6
.

20

The invention also pertains to MC4-R binding compound ofthe formula (VIII):

(VIII)

wherein
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Z\ Z\ Z3
, Z

4
, and Z5

are CH, N, or substituted carbon;

P\ P2
, P

3
, and P

4
are CH, N or substituted carbon; and

P5
is C-L2-J, herein L2 is a covalent bond, alkyl (e.g., C1-C3), amino, ether,

carbonyl, etc., and wherein J is a moiety of the formula (XIII):

N

N'

5 (XIII)

wherein

r is a covalent bond, CH, CH2, CHR
1

, CR'R
2
, or H;

t is CH, CH2, CHR3
, CR

3R4
, or H;

s is CH, CH2, CHR5
, CR

5R6
, or absent;

10 R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1

, R2
, R3

, R4
, R5

, or R6
to form

one or more rings; and

R1

, R
2
, R3

, R4, R5
, and R6

are each halogen, thiol, thioalkyl, thioether,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl,

1 5 optionally linked to form a ring with R, R 1

, R
2
, R

3
, R

4
, R5

, or R6
.

The invention also pertains to MC4-R binding compound of the formula (XV):

i
(XV)

wherein

Z1

, Z
2

, Z
3
, Z

4
, and Z5

are CH, N, or substituted carbon;

20 P 1

, P
2
, P

3
, and P

4
are CH,N or substituted carbon; and

P5
is C-L2-J, wherein L2 is a covalent bond, alkyl (e.g., C1-C3), amino, ether,

carbonyl, etc., and wherein J is a moiety of the formula (XIII):

N'

N'

N

(XIII)
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wherein

r is a covalent bond, CH, CH2, CHR 1

, CR'R
2
, or H;

tisCH,CH2,CHR
3,CR3R4

,orH;

s is CH, CH2, CHR5
, CR

SR6
, or absent;

5 R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to R1

, R2
, R

3
, R

4
, R5

, or R6
to form

one or more rings; and

R\ R2
, R

3
, R

4
, R5

. and R6
are each halogen, thiol, thioalkyl, thioether,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl,

10 optionally linked to form a ring with R, R1

, R2
, R3

, R4
, R5

or R6
.

The invention also pertains to MC4-R binding compound of the formula (XVI):

(XVI)

15 wherein

Z\ Z2
, Z

3
, Z

4
, and Z5

are CH, N, or substituted carbon;

P 1

, P
2
, P

3
, and P

4
are CH, N or substituted carbon; and

P5
is C-L2-J, wherein L2 is a covalent bond, alkyl (e.g., C|-C3), amino, ether,

carbonyl, etc., and wherein J is a moiety ofthe formula (XIII):

wherein

r is a covalent bond, CH, CH2, CHR
1

, CR'R
2
, or H;

t is CH, CH2, CHR3
, CR

3R4
, or H;

s is CH, CH2 , CHR5
, CR5R6

, or absent;

25 R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to R\ R2
, R3

, R
4
, R

5
, or R6

to form

one or more rings; and
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R1

, R
2
, R3

, R
4

,
R$

t
and R6

are each halogen, thiol, thioether, thioalkyl,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl,

optionally linked to form a ring with R, R 1

, R2
, R

3
, R

4
, R

5
,
or R6

.

In a further embodiment, the invention includes compounds wherein P 1

, P
2

, P
3
,

5 and P
4
of any one offormulas VII, VIII, XV, or XVI are each substituted or

unsubstituted carbon. For example, in one embodiment, P
1

is CH. In another example,

at least one ofP
2
, P

3
and P

4
is a substituted carbon. In a further embodiment, P2, P

3
and

P
4
are selected from the group consisting ofCH, CF, CI, CBr, C-alkyl, C-alkoxy, or CI.

In another embodiment, the compounds of formulae VII, VIII, XV, or XVI,

10 include compounds wherein Z3
and Z4 are each CH. In another further embodiment of

the formulae, Z 1

is CH. For example, in another further embodiment, Z 1

is covalently

linked to Z2
to form a naphthyl ring. Z2

is CH, C-(C^CH), CC1, CBr, CI, and CF.

In another further embodiment, the compounds of the invention include

compounds of formulae VII, VIII, XV, or XVI, wherein L2 is a covalent bond. Also

1 5 included are compounds wherein R is H, alkyl, benzocarboxy , alkylcarboxy, or

arylalkylcarboxy.

In another further embodiment, the compounds of the invention include

compounds offormulae VII, VIII, XV, or XVI, wherein s is CR5R6 and R5
and R6

are

each methyl. In another example r is a covalent bond. Alternatively, each of t, r and s

20 may be CH2 .

In one further embodiment, the MC4-R binding compounds of the invention of

formula VII do not include benzoimadazole as the moiety of formula XIII, when P
1

, P
2
,

P3
, P

4
, Z

1

, Z
2
, Z

4
, Z

3
, and Z

5
are each CH. Furthermore, in another further embodiment,

the compounds ofthe invention do not include compounds wherein the moiety of

25 formula XIII is tetrahydropyrimidine, when P
1

, P
2
, P

3
, P

4
, Z

1

, Z
2
, Z

4
, and Z

5
are each CH

and Z3
is C-OEt or CH.

In another further embodiment, the MC4-R binding compounds of the invention

offormula VIII, do not include compounds wherein the moiety offormula X3II is

benzoimidazolyl. In another further embodiment, the MC4-R binding compounds of the

30 invention offormula VIII, do not include compounds wherein P
2
is not CI, ifP 1

, P
3
, or

P
4
are CH. In another further embodiment, the MC4-R binding compounds ofthe

invention of formula VIII, do not include compounds wherein P 1

, P
2

, P
3
, P

4
, Z

1

, Z
2
, Z

4
,

Z3
, and Z5

are each CH, when the moiety of formula XIII is tetrahydropyrimidine. In

another further embodiment, the compounds of formula VIII of the invention do not

35 include compounds wherein the moiety of formula is 4,5-dihydro-lH-imidazole, when

P\ P2
, P

3
, and P

4
are each CH, and wherein one or two ofZ 1

, Z
2

, or Z3
is CCI, and the

remaining Z groups are CH. In another further embodiments, the MC4-R binding

compounds offormula VIII of the invention, do not include compounds wherein the
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moiety of formula XIII is tetrahydropyrimidine, and when P 1

, P
2
, P

3
, and P

4
are each

CH, and Z2
is CC1 and the remaining Z groups are CH. In another further embodiments,

the compounds offormula VIII of the invention, do not include compounds wherein

when the moiety of formula XIII is tetrahydropyrimidine, and when P 1

, P
2
,
P3

, and P
4

5 are each CH, and Z 1

and one ofZ4
or Z5

are CC1 and the remaining Z groups are CH.

In another further embodiment, the MC4-R binding compounds ofthe invention

do not include compounds offormula XV, wherein the moiety of formula VIII is not

benzoimidazole ifP 1

, P
2
, P

3
, P

4
are each CH, and wherein Z2

is CMe and the remaining

Z groups are CH.

10 In another further embodiment, the MC4-R binding compounds ofthe invention

do not include compounds offormula XVI, wherein the moiety of formula XVI, wherein

U is not NH (e.g., amino), ifP 1

, P
2
, P

3
, P

4
,
Z\ Z2

, Z
4
, Z

3
, and Z5

are each CH. In

another embodiment, the MC4-R binding compounds offormula XVI ofthe invention

do not include compounds wherein P groups are substituted to form a naphthyl ring.

1 5 In another embodiment, the invention features a method for treating an MC4-R
associated state in a mammal by administering an effective amount ofa MC4-R binding

compound to a mammal. Compounds offormula (X) are also included in the invention.

In this embodiment, the compound is of the formula (X):

(X)

20 wherein

Ar and Ar* are aromatic groups;

R11
is selected independently for each position capable of substitution

from the group hydrogen, cyano, nitro, alkoxy, halogen, alkyl, amino, or aryloxy.

R12
is selected for each position capable of substitution from the group

consisting ofhydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl,

cyano, acyl, or carbonyl;

R13
is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl (e.g., C|-Cio

alkyl, e.g., methyl, ethyl, etc.) acyl, carbonyl, or SO2CH3, and may optionally be linked

to an R 16
or an R 16

group;
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R16
and R16*

are each independently selected for each position capable of

substitution from the group consisting ofhydrogen, alkyl, alkenyl, alkynyl, aryl,

heterocyclic, carbonyl, or acyl, and may optionally be connected through an alkyl chain

to R13
or another R16

or R16'

group, to form a fused or spiro ring system;

5 X isNR17
, S, O or a covalent bond;

R17
is hydrogen, alkyl, alkenyl, alkynyl, acyl, heterocyclic, or carbonyl;

R14
and R15

are each independently selected from the group consisting of

hydrogen, alkyl, alkenyl, heteroaromatic, halogen, nitro, cyano, amino, or aryl, for each

occurrence;

10 wisO, 1,2, 3, or 4;

e isO, 1, 2, or 3;

f is 0, 1,2, or 3, and pharmaceutical^ acceptable salts thereof.

15

Examples ofAr groups include:

wherein R18
is acyl, alkyl or hydrogen

In a further embodiment, Ar is, , ~ ^ " or r"

R 1

1

is selected independently for each aromatic position capable of substitution.

Exemplary R,!
groups include, but are not limited to, hydrogen, halogen (e.g., fluorine,

20 chlorine, or bromine), alkyl, amino, and benzyloxy.
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Examples ofAr' groups include:

wherein R is hydrogen, alkyl, acyl, aryl, alkenyl, or alkynyl.

In a further embodiment, each R12
group is selected independently from the

group consisting ofhydrogen, alkoxy, halogen (e.g., fluorine, bromine, chlorine, or

5 iodine), and cyano. Examples ofalkoxy groups include Ci-Cio alkoxy, such as,

methoxy, ethoxy, n-propoxy, i-propoxy, and cyclopentoxy.

Examples ofX include covalent bond, S, O and NR17
. Examples ofR17

include

hydrogen, alkyl (e.g., Crdo alkyl, e.g., methyl), or acyl.

Examples ofR16
and R16*

include alkyl and hydrogen. Each R16
and R16 ' group

10 is selected independently for each occurrence. In a further embodiment, at least one of

R 16
or R16

are at least once hydrogen. In another embodiment, at least one ofR 16
or R l6>

are at least once C|-C l0 alkyl, e.g., methyl or ethyl.

In yet another further embodiment, RM and R 15
are each independently

hydrogen, alkyl (e.g., C|-C| 0, e.g., methyl) or phenyl for each occurrence.

15 In yet another further embodiment, R13
is hydrogen, acyl, alkyl (e.g., C|-Cio

alkyl, e.g, methyl, ethyl, etc.) acyl, carboxy, or SO2CH3. Examples ofacyl group

include, but are not limited to, optionally substituted C|-Cj0alkyl acyl (e.g., i«

propylcarbonyl and benzylcarbonyl).

In yet another further embodiment, w is 2 or 3. In yet another further

20 embodiment, e is 0 or 1 . In yet another further embodiment, f is 0 or 1,

In another embodiment, the invention features a method for treating an MC4-R
associated state in a mammal by administering an effective amount of a MC4-R binding

compound to a mammal. In this embodiment, the compound is ofthe formula (XI):
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r
(CH2)v

/ (CH),

(XI)

wherein

Ar and Ar' are aromatic groups, as described above;

R 1

1

is selected independently for each position capable of substitution

5 from the group hydrogen, halogen, alkyl, amino, cyano, or aryloxy.

R12
is selected for each position capable of substitution from the group

consisting ofhydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl,

cyano, acyl, or carbonyl;

X is NR17
, S, O or a covalent bond;

10 R17
is hydrogen, alkyl, acyl, heterocyclic, or carbonyl;

R14
and R15

are each independently selected from the group consisting of

hydrogen, alkyl, alkenyl, or aryl, for each occurrence;

R20
and R21

are each independently selected from the group consisting of

substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, hydrogen, or carbonyl, and may

1 5 optionally be linked to form a heterocycle (e.g., morphonlinyl, piperazinyl, piperidinyl,

etc.);

vis 0, 1,2, 3, 4, 5, or 6;

eis 0, 1,2, or 3;

f is 0, 1, 2, or 3, and pharmaceutical^ acceptable salts thereof.

20 Examples ofAr, Ar', R1

\ R12
, R

14
, R 15

and X moieties include those described

for formula (X).

Other examples ofMC4-R binding compounds include compounds ofthe

formula (XVIII):

JO^JCR
,6R 1flP

K.

I X (CH),

( AT) Ru

25 V-^ (XVIII)
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wherein

At and At* are aromatic groups;

Ru is selected independently for each position capable of substitution

from the group hydrogen, cyano, alkoxy, nitro, halogen, alkyl, amino, or aryloxy;

5 R12
is selected for each position capable of substitution from the group

consisting of hydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl,

cyano, acyl, or carbonyl;

R13
is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl, acyl,

carbonyl, or S02CH3 , and may optionally be linked to an R16
or an R16

group;

1 0 R16
and R16

are each independently selected for each position capable of

substitution from the group consisting ofhydrogen, alkyl, alkenyl, alkynyl, hydroxy1,

cyano, aryl, heterocyclic, carbonyl, or acyl, and may optionally be connected through an

alkyl chain to R13
or another R16

or R16 '

group, to form a fused or spiro ring system;

X isNR17
, S, O or a covalent bond;

15 R17
is hydrogen, alkyl, or carbonyl;

R14
and R15

are each independently hydrogen, halogen, or alkyl;

wis 1,2, 3, or 4;

eisOor 1;

f is 0 or 1, wherein both e and f are not both 0 ifX is a covalent bond,

20 and pharmaceutical^ acceptable salts thereof.

Examples ofAr, Ar\ Ru , R
12

, R
14

, R15
, R16

and R16' and X moieties include

those described for formula (X).

The invention also pertains to the following compounds:

Br
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The invention also pertains to methods of using these compounds in methods for

treating MC4-R associated states in a mammal by administering an effective amount of

the compound to a mammal, such that the MC4-R associated state is treated, as well as

pharmaceutical compositions comprising these compounds.

Other examples ofMC4-R binding compounds include compounds of the

formulae:

NO,
NO,

JO

V V V
off

jO . JO

Br

or.. a?. 0?

a0.

i6

-42-
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and phannaceutically acceptable salts thereof.

The invention also includes MC4-R binding compounds such as:

2-[2-(4-benzyloxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

5 2-[2^2-iodo-benzylsulfanyl>phenyIH

2-[2-(2-methoxy-5-nitro-benzylsul^

2-[2-(naphthalen- 1 -ylmethylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-chloro-ben2ylsulfanyl^

2-[2-(2,5-dimethoxy-benzylsulfanyl)-phenyl]- 1 A5,6-tetrahydro-pyrimidine;

1 0 2-[2-(3-bromo-benzylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-iodo-benzylsulfanyl)-pte

2-[2-(2-methoxy-5-nitn>-ben2ylsidf^^

2-[2-(2-methoxy-5-nitro-benzylox^^^

242^2-brom<>-benzykulfany

1 5 2-[2-(3-iodo-benzylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-methoxy-5-nitro-benzylsulf^^

benzoimidazole;

2-{2-[2-(2-methoxy-naphthalen-l-yl)^

2-[2-(5-bromo-2-methoxy-benzylsidfanyl)-phenyl]-l,4,5,6,-tetrahy

20 2-{2-[2-(2-methyl-naphthalen-l^
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2-{2.[2-(2,3-dihydro-benzo[l,4]dioxin-5-yl) -ethyl]-phenyl}-l,4,5,6-

tetrahydropyrimidine;

2-[2-(2-methoxy-napthaien- l-ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydropyrimidine;

2-(2-BenzyIsulfanyl-phenyiy 1 ,4,5,6-tetrahydro-pyrimidine;

5 2-(2-Pentadecylsulfanyl-phenyI)-l ,4,5,6-tetrahydro-pyrimidine;

2-(2-CyclohexyImethylsulfanyl-pheny1)- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Methyl-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-Nitro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3,5-Dimethoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

10 2-[2-(4-Fluoro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Chloro-benzylsuIfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-FIuoro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2,4-Bis-trifluoromethyl-benzylsulfanyl)-phenylJ-l,4,5,6-tetrahydro-pyri

2-[2-(3-Methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 5 2-[2-(3,5-Bis-trifluoromethyl-benzylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Methoxy-5-nitro-benzyloxy)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Chloro-6-fluoro-benzylsulfanyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

2-(2-Benzylsiilfanyl-phenyl)-4,5-dihydro-lH-imidazole;

2-[2-(2,6-Difluoro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

20 2-[2-(Naphthalen- 1 -ylmethoxy)-phenyl]- 1 ,4,5,6-teti^ydro-pyrimidine;

2-[2-(2-MethyI-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

1 -{2-[2-(2-Chloro-6-fluoro-ben2yk

ethanone;

2-[2-(2-CMoro-6-fluoKHbenzylsd^

25 benzoimidazole;

2-[2-(2-lodo-benzylsulfanyl)-phenyl]-3^

2-[2-(2,5-Dimethyl-benzylsidfanyl)-phenyl]-l,4,5,6-tetrahydr^^

4-[2-(l,4,5,6-Teti^ycho-pyrimidin-2-y^

2-[2-(2-Methoxy-5-nitro-benzylsu^

30 2-[2-(2-Methoxy-benzylsulfanyl>^

2-[2-(2-Cyclopentyloxy-benzylsulfanyl)-phen^

2-[2-(2,3-Dihydro-benzo[l ,4]dioxin-5-ylmethyIsuIfany!)-phenyl]-l ,4,5,6-tetrahydro-

pyrimidine;

2-[2-{6-Methoxy-2,3-dihydro-benzo[l,4]dioxin-5-ylmethylsulfanyl)-phenylJ-l,4,5,6-

tetrahydro-pyrimidine;

2-[2^5-fluoro-2-methoxy-benzylsulfanyl)-phenyI]-4,5-dihydro-lH-imidazote

1 -MethyI-2-[2-(naphthaIen-l -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyI)-phenyl]-4,5-dihydro-lH-imidazole;
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2-[2^5-Bromo-2-methoxy-ben^lox^

2-[2-(Naphthalen- 1 -yIoxymethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-{5-Bromo-2-methoxy-ben2ylsulfan^^

pyrimidine;

5 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl^^

imidazole;

2-[2-(2,6-Dimethoxy-benzyIsulfanyO-phenylJ- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Bromo-6-methoxy-benzylsulfanyl^

2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsulf^^ 1 H-imidazole;

1 0 2-[5-Bromo-2-(5-bromo2-methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[4-Bromo-2-(5-bromo-2-methoxy-b€nzylsuIfanyI)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(2-Bromo-5-methoxy-benzylsulfanyl)-phe

1 5 2-[2^5-Brorao-2-methoxy-benzylsulfanyl)-5-methyl-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(Bipheny1-3-ylmethylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Chloro-2-methoxy-benzylsulfanyl^^

2-[2-(2-Methoxy-5-thiophen-3-yl-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

20 pyrimidine;

2-[2-(Bipheny1-2-yImethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Iodo-2-methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-{5-Bromo-2-methoxy-benzylsulfanyl)-5-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

25 2-[2-{5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2^4>4
,-Dimethoxy-biphenyl-3-ylmethyl^

pyrimidine;

2-[2^9H-Fluoren-9-yIsulfanyl>phenyl]-l,4,5,6-tetrahydro-pyri

30 2-[2-(3'-ChIoro^
,

-fluoro-4-methoxy-^^^

tetrahydro-pyrimidine;

2-[2-<l -Naphthalen-l-yl-ethylsulfanyl>phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-ben^lsulfanyl)-5-fl^^

2^2-BenzhydiyIsuIfanyl-phenyl)-l,4,5,6-teti^ydro-pyrimidine;

35 2-[2-(2
,

-Fluoro-4
w-methoxy-[U^^

tetrahydro-pyrimidine;

2-(5-BromO"2-methoxy-benzylsuIfanyl)-benzamidine;

2-[4-(Naphthalen-l -yImethyIsulfanyl>phenyl]-1 ,4,5,6-tetrahydro-pyrimidine;
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2-[2-(5-Ethynyl-2-methoxy-benzylsulfanyl^

2-[2-(5-Btomo-2-methoxy-benzylsulfanyl)-benzyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-cyclopentyloxy4>enzylsul^

pyrimidine;

5 2-[2-(5-Bromo-2-ethoxy-benzylsulfanyl)-phenyl]-
1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-propoxy-benzylsuIfanyl>-phenylI- 1 ,4,5,6-tetrahydro-pyrimidine;

[2-(5-Bromo-2-methoxy-benzylsuIfanyl>benzyl]Klie%l-ainine;

1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperaz!ne;

C-{4-[3-(5-Bromo-2-methoxy-benzylsulfan^^

10 methylamine;

2-[2-(2-Methoxy-5-me%l-benzylsulfanyl)-pheny^^^

2-[2-(5-Bromo-2-methoxy-benzyloxymethyI)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

[2-(5-Bromo-2-methoxy-benzy!sulfanyI)-benzyI]Klimethyl-amine;

2-[2-(5-Bromo-2-isopropoxy-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

15 2-[2-(2-Ethoxy-naphthalen-l-ylme%lsuI^

2-[2-(2-Propoxy-naphthaIen*l-ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

4-Methoxy-3-[2-(l,4,5,6-tet^

benzonitrile;

1-{4-Methoxy-3-[2-(l,4,5,6-tetrahydro-^^^

20 ethanone;

2-[2-(Naphthalen- 1 -yIsulfanyImethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1-[2-(5-Bromo-2-methoxy-ben2ylsuIfanyl>ben2yl]-piperidine;

C-{4-[2-(2-Methoxy-naphthalen- 1 -yImethylsulfanyl)-benzyl]-morpholin-2-yI } -

methylamine;

25 l-[2-(5-Bromo-2-methoxy-ben^lsulfanyl)-benzyl]-pyrrolidin-3-ylamine;

1 -[2-(2-Methoxy-naphthalen-l -ylmethylsulfanyl)-benzyl]-pyrrolidin-3-ylamine;

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl>^^

imidazo[ 1 ,5-a]pyridine;

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-5,6,7,7a-tetrahydro- 1 H-

pyrrolo[ 1 ,2-c]imidazole;

2-[2-(Benzo[b]thiophen-3-ylmethylsulfanyl>pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-Fiuoro-2-(naphthalen-l-ylm^

2-(Naphthalen- 1 -yImethylsuIfanyl)-3-(l ,4,5,6-tetrahydro-pyrimidin-2-yI)-phenylamine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chIoro-phenyi]-l,4,5,6-tetrahydro-

pyrimidine;

2-[2-(2-Methoxy-phenylsulfanylmethyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

l-{2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,6-dihydro-4H-pyrimidin-l-yl}-

3-methyl-butan- 1 -one;
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1-{2-[2-(5-Bromo-2-methoxy-benzylsulf^

2-phenyl-ethanone;

2-[3-(5-Bromo-2-methoxy-benzylsu!fanyl)-pyridin-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

N-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-phenyl]-guanidine;

5 2-[2K2-Isopropoxy-naphthalen-l-ylmet^

pyrimidine;

2-[2-(2-Cyclopentyloxy-naphthalen- 1 -ylmethylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

(5-Bromo-2-methoxy-benzyl)-[2^1,4,5,6-tetrahydix>-pyrim

10 2-[2-(5-Bromo-2-methoxy-benzylsulf^

pyrimidine;

2-[2-(2-Methoxy-naphthalen- 1 -yIsulfanylmethyI>phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[3-(5-Bromo-2-methoxy-benzylsulfanyl)^^

1 5 2-[3-Chloro-2-(naphthalen-l -ylsulfenylmethyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(6-Bromo-2-methoxy-naphthalen-l -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[3^hloro-2-(2-methoxy-naphthalen^^

pyrimidine;

20 2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl>phenyl]- i ,4,5,6-tetrahydro-

pyrimidine;

2-[2^5-Bromo-2-methoxy-phenyIsulfanylm^

pyrimidine;

2-[H2-Naphthalen-l-ylHethyl)-l^

25 (5-Bromo-2-methoxy-benzyl>met^

amine;

2-{5-Bromo-2-methoxy-benzylsulfanyl)-benzylamine;

2-[2-(2-Chloro-phenylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Bromo-phenylsulfanylme%l>phen^

30 2-{2-o-Tolylsulfanylmethyl-phenyl)-l ,4,5,6-tetrahydro-pyrimidine;

2-[2^2,5-Dichloro-phenylsulfanyta^

2-(3-Amino-propylamino)^5-bromc^2-methoxy-benzyIsulfanyI)-benzonitrile;

242<5-Bromo-2-methoxy-benzylsulfanyl^

[2-(5-Bromo-2-methoxy-benzyIsulfanyI)-benzyl]-diethyl-amine;

35 4-[2-(5-Bromo-2-methoxyrben2ylsulfanyl)-benzyl]-morpholine;

3H5-Bromo-2-methoxy-benzylsuIfan^^^

2-(5-Brom6-2-methoxy-benzylsulfanyl)-3-piperazin- 1 -yl-6,7-dihydro-quinoxaline;

1-[2-(5-Bromo-2-methoxy-benzyIsuIfanyl)-benzyl]-piperidine;
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C-{4-[2-(2-Methoxy-naphthalen- 1 -yImethyIsulfanyl)-benzyl]-morpholin-2-y1 }
-

methylamine;

l-[3-(5-Bix>mo-2-methoxy-benzylsulfanyl)-pyr^^

l-[3-(5-Bromo-2-methoxy-benzylsu!fanyl^

5 l-[2-(2-Methoxy-naphthalen-l-ylme%^

C-{4-[3^5-Bromo-2-methoxy-benzylsulfanyl^^^

methylamine;

1 -[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl>benzyl]-piperazine;

l-[2<5-Bromo-2-methoxy-benzylsulf^

10 1-[2-(5-Bromo-2-methoxy-benzylsulfa^^

[2-(Naphthalen- 1 -ylmethylsulfanyl)-phenyl]-carbamic acid 1 -aza-bicyclo[2.2.2]oct-3-yl

ester;

[2-(2-MethyI-naphthalen-l-ylmethylsulfanyl)-phenyl]-carbamic acid 1-aza-

bicyclo[2.2.2]oct-3-yl ester,

1 5 [2-(2-Methyl-naphthalen-l -ylmethy!sulfanyl>-phenyl]-carbamic acid 2-piperidin- 1 -yl-

ethyl ester;

{ 1 -[2^5-Bromo-2-methoxy-benzylsul^

methanol;

4-tert-Butyl-N-naphthalen- 1 -ylmethyI-N-(2-piperidin- 1 -yl-ethyl)-benzamide;

N,N-Dime%i-N'-naphthaIen-2-ylmethyi^

diamine;

N^5-Bromo-2-methoxy-benzyI)-N'^^^

diamine;

1 -Naphthalen-1 -ylmethyl-3-phenethyl-l -(2-piperidin-l -yl-ethyI>thiourea;

3-(4-Dimethylamino-phenyI)-l-(3-dimethylam^

thiourea;

4-[2-(5-Bromo-2-meftoxy-ben^lsulfanyO^^

carboxylic acid ethyl ester;

2-[2-(2-Naphthalen-l-yl-ethyl)-phenyl]-ethylamine;

Naphthalene-2-suIfonic acid (2-dimethyIamino-ethyl)-naphthalen-l-ylmethyl-amide;

1-[2-(5-Bromo-2-methoxy-benzylsuIfanyO

pyrrolidine;

(2-Hexyloxy-phenyl)<carbamic acid 2-piperidin-l-yl-l-piperidin-l-ylmethyl-ethyl ester;

3-[2-(5-Bromo-2-methoxy-ben^lsulfanyl)-benzyloxy]-pyrrolidine;

2-[2-(5-Bromo-2-methoxy-tenzylsulfanyO

2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl]-piperidine;

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamino]-propan- 1 -ol;

3-[2-(543ronu>-2-methoxy-benzyIsulfanyl)-benzylamino]-3-methyl-butan- 1 -ol;
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1-[2-(5-Bromo-2-methoxy-tenzyIsulfany

{ 1-[2-{5-Bromo-2-methoxy-benzylsulfanyl)-^

{l-[2-(Naphthalen-l-ylsulfemylmethyl^

2-[2-(Naphthalen- 1 -ylsulfanyImethyl>pyrrolidin- 1 -yl]-ethy1-N-pyrrolidine;

5 N-pynx>lyl-[l-(2-naphthaIen-l-ytethyl^

I -(2-Naphthalen- 1 -yl-ethyl)-piperidine-2-carboxylic acid methyl ester,

(3-Bromo-benzyl)-(l -ethyl-pyrroIidin-2-yImethyl)-naphthalen- 1 -yImethyI-amine;

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-piperidine;

(5-Bromo-2-methoxy-benzyl)-( 1 -ethyl-pyrrolidin-2-ylmethyl)-naphthalen- 1 -ylmethyl-

10 amine;

( 1 -Ethyl-pyrrolidin-2-yImethyl)-naphthalen-2-yImethy1-naphthalen- 1 -yImethy1-amine;

2-[2^5-Bromo-2-methoxy-benzylsulfanyl)-benzyIoxymethyl]-pyrrolidine;

(3-Bromo-benzyl)-(3-imidazol-l-yl-pro^

(3-Imidazol-l-yl-propyl)-naphthalen-2-ylme%^

1 5 [2-(Naphthalenl -ylmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin-l -yl- 1 -piperidin-

1-ylmethyl-ethyl ester;

[2-(NaphthaIen-l-ylmethylsulfanyl)-phenyl]-oirbamic acid 2-dimethylamino-ethyl ester;

1 -[2-(Naphthalen-l -ylsulfanylmethyl)-benzyl]-piperazine;

[3-(2-Me%l-piperidin-l-yl)-propyl]-[2-(naph^

20 amine;

l-[3-Chloro-2^naphthalen-l-ylsulfanylmethyl)-benzyl]-piperazine;

N,N-Dimethyl-Nf

-(2-naphthalen- 1 -yl-ethyl^N'-naphthalen- 1 -ylmethyl-ethane- 1
,2-

diamine;

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperidin-2-yl } -methanol;

25 1 -[2-(2-Naphthalen- 1 -yl-ethyl>benzyl]-piperazine;

[3-(2-Methyl-piperidin-l-yI>propyl]-p^

l-[3-Fluon>-2-(2-naphthalen-i-yi-ethyl)-benzyl]-pipera2ine;

{l-[3-Chloro-2-(naphthaIen-l-ylsulfanylmethyl)-benzyl]-piperidin-2-^

{l-[2-(5-Bromo-2-methoxy4>en^lsulf^

30 { l-[2-(2-Naphthalen-l-yl-ethyl)-benzyl]-piperidin-2-yl}-methanol;

[3K2-Methyl-piperidin-l-yl)-pn)py^

l-[2-(2-Naphthalen-l-yl-ethyl)-benzyl]-pyrrolidin-3-yIamine;

1-Phenyl-3-piperazin-l-yl-5,6,7,8-teti^ydr^^

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-6-ethyl- 1 ,4,5,6-tetrahydro-

35 pyrimidine;

2-[2-{4-Methoxy-biphenyl-3-ylmethylsulfanyl)-phenyl]- 1
,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Methoxy-5-phenyIethynyl-benzyisulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;
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2-[2-(2-NaphthaIen-l -yl-ethyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[3-(2-Methoxy-naphthaIen-l-ylsu^^

pyrimidine;

2-[2-(2,5-Dimethoxy-phenylsulfanyl^^^

5 2-[2-(4-Methyl-naphthalen- 1 -ylme%lsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsuI^^

lH-imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulf^
1 ,4,5,6-

tetrahydro-pyrimidine;

1 0 2-[3-(Naphthalen- 1 -ylsuifanylmethyl)-thiophen-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^^

2-[3-ChIoro-2-(2-naphthalen-l-yl-e%l)^

2-{2-[2-(5-Bromo-2-methoxy-pte^^

pyrimidine;

1 5 2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-3-fluoro-phenyI]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(NaphthaIen-l-ylsulfanylm^^^

2-[3-Fluoro-2-(naphthalen-l^
2-[3-Bromo-2-(naphthalen- 1 -ylsulfanyImethyI>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

20 2-{2-[2-(5-Bromo-2-methoxy-phenyl^

pyrimidine;

2-[2-(2-Methoxy-5-trifluoromethyl-benzyIsulfanyI)-phenyl]-
1 ,4,5,6-tetrahydro-

pyrimidine;

2-[4-(NaphthaIen- 1 -ylsulfanylmethyl)-thiophen-3-yl]-l ,4^,6-tetrahydro-pyrimidine;

25 2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-thiophen-3-yl]-l ,4,5,6-tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>e%l]-3-trifluoromethyl-pheny!}-l,4,5,6-

tetrahydro-pyrimidine;

2-[2-(2-Naphthalen-l-yl-ethyl>3-trifluoromethyl-phenyl]-l,4,5,^

2-[2-(6-Fluoro-naphthaIen-l -yl

30 { 1 -[2-(5-Bromo-2-methoxy-benzylsu^

2-[3-FIuoro-2-(2-naphthak^^

[2-(5-Bromo-2-methoxy-benzylsuifanyl>^

propyI]-amine;

1-[2-(5-Bromo-2-methoxy-benzyIsulfany^

35
4

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyI]-piperazine;

5,5-DimethyI-2-[2-(2-naphthalen- 1 -yl-ethyl>phenyl]-4,5-dihydro- 1 H-imidazole;

2-[3-FIuoro-2-(2-naphtha!en-l.yl^%l).phenyI]-5,5-dimethyl-4,5-dihydro-lH-

imidazole;
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2-[2^5-Bromo-2-methoxy-ben2ylsulfanyl>3,5-<iifluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2^5-Bromo-2-methoxy-benzylsulfanyl)-3,^^

dihydro- 1 H-imidazole;

5 3-(2-Naphthalen-l-yl-ethyl)-2^1A5,6-tet^

Amino-[2-(2-iiaphthalen-I-yI-ethyl)-phenyl]-acetonitrile;

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-phenyl]-ethane- 1 ,2-diamine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-4-methyl-4,5-dihydro- 1 H-

imidazole;

10 2-[2^5-Bromo-2-methoxy-benzyIsulfanyl)0-fluoro-phenyl]^methyI-4,5-dihydro- 1H-

imidazole;

2-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)0^hloro^

imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl>3,4-difluoro-pheny1]- 1 ,4,5,6-tetrahydro-

15 pyrimidine;

2-[3-Fluoro-2-(naphthalen-l-ylsulfanyta^^

imidazole;

2-{2-[2-(5-Bromo-2-metooxy-phen^

pyrimidine;

20 2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-4,4-

dimethyl-4,5-dihydro-l H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-5,5-

dimethy1- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-Methoxy-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

25 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^^

pyrimidine;

1-Amino-3-[2-(5-bromo-2-methoxy-phenyl)-7^hloro-benzo[b]thiophen-3-ylamino]-

30 propan-2-ol;

2-[2-( 1 -Methyl-2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

3-(5-Bromo-2-methoxy-benzylsulfanyl)-2-^^

phenylamine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-^^

35 pyrimidine;

2-[2-(5-Bromo-2-methoxy-ben^lsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;
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1-AmincH3-[2-(5-bromo-2-methoxy^^

propan-2-ol;

2-[3-Methoxy-2-(naphthalen-l-yIsulfan^

pyrimidine;

5 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5-methoxy-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2- {2-[2-Chloro-6-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenyl]-ethyI } -phenol

;

10 2-[3-Methoxy-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidin-

5-oI;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^

lH-imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-methyI-phenyl } - 1 ,4,5,6-tetrahydro-

15 pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-ben^lsulfanyl^

pyrimidin-5-ol;

2-{2r[2-(5-Bromo-2-methoxy-phenyO

dihydro- 1 H-imidazole;

20 2-[2^5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-4-methyl-phenyl]- 1 ,4,5,6-

tetrahydro-pyrimidine;

4,4-Dime%l-2-[2-(naphthalen-l-ylmetty^

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-4^ra

pyrimidine;

25 2-[5-(5-Bromo-2-methoxy-benzyI)-2-methyl-thiophen-3-yI]-
1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^

30 pyrimidine;

2-{2-[2^5-Bromo-2-methoxy-phenyl)-e%^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-etty^^

tetrahydro-pyrimidine;

35 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyI]-3^

pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-methoxy-phenyl } -
1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;
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2-{2-[2-<5-Bromo-2-methoxy-phenyl>-ethyl]-4-methoxy-phenyl} - 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyI)^^

pyrimidin-5-ol;

5 2-[2^5-Bromo-2-methoxy-phenyl)-ethylH^

benzonitrile;

2-{3-Benzyloxy-2-[2-(5-bromo-2-methoxy-phenyl)-ethyl]-pheny I } - 1 ,4,5,6-tetrahydro-

pyrimidine;

2- {2-[2-(5-Bromo-2-methoxy-phenyI)-ethyll-4-butyl-phenyl} -
1 ,4,5,6-tetrahydro-

10 pyrimidine;

2-{5-[2-(5-Bromo-2-methoxy-phenyI)-e%l]-2,3-di^^^

1 ,4,5,6-tetrahydro-pyrimidine;

2-{5-[2-(5-Bromo-2-methoxy-phenyI)-e%l]-8^

yl} -
1 ,4,5,6-tetrahydro-pyrimidine;

15 2-{2-[2-(5-Bromo-2-methoxy-phe^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]^^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-butoxy-phenyl } - 1 ,4,5,6-tetrahydro-

20 pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-isobutoxy-phenyl} - 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-BK>mo-2-methoxy-phenyl)-ethyl]^

pyrimidin-5-ol;

25 2-[2-(5-Bromo-2-methoxy-benzylsuIfanyl>3-fluoro-phenyl]-5-methoxy- 1 ,4,5,6-

tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-etty^^^

tetrahydro-pyrimidine;

2-[2-{5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-l -methyl-4,5-dihydro-lH-

30 imidazole;

[2-<5-Bromo-2-methoxy-benzylsulfanyI>3-fluoro-pheny1]- 1-methy1-4,5-dihydro- 1H-

imidazole;

2-{2-[3-(MA6-Tetrahydio-py^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)<%l^

35 lH-imidazole;

N-(3-Amino-propyl)-2-[2^5-brom^

N-(3-Amino-propyl)-2-[2^5-bromo-2-m^
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2-[2-(5-Bromo-2-methoxy-benzylsulf^^

pyrimidine-l-carboxylic acid l-acetoxy-2-methyl-propyl ester,

2-[2-(5-BK>mo-2-methoxy-benzylsulfM^^

pyrimidine-l-carboxylic acid 1-acetoxy-ethyl ester,

5 3-(5-Bromo-2-methoxy-phenyl)-5-chloro-3,^ 1 -ylamine;

2-[2-[2-(5-Bromo-2-methoxy-phenyl)-ethyI>^ 1 ,4,5,6-

tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%IH^

tetrahydro-pyrimidin-5-ol;

1 0 2-[(5-Bromo-2-methoxy-phenyl)-(3-piperidin- 1 -yl-propy!amino)-methyl]-3-chloro-6-

methyl-phenol;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-m^

1 -{2-[2-(5-Bromo-2-methoxy-phenyI)-ethyl]-6-methyI-benzyl } -4-methyl-piperazine;

!-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-6-methyI-ben2yl}-piperidine;

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^

3-(5-Bromo-2-methoxy-phenyl)-l,2,3,4-tetrahydro-isoquinoline;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-3^

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-3-chI^^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-c^

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-^^^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^

imidazole;

(l-{242-(5-Bromo-2-methoxy-phenyl)-e%l]-3-chloro-benzyl}-piperidin-2-yl>

methanol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl>^

pyrimidine;

l-[2-(5-Bromo-2-methoxy-benzy!sulfanyl)-benzyl]^-me%l-piperazine;

1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl } -piperazine;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-^

{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-^

1 -(5-Bromo-2-methoxy-benzyl)-2-(4-meto^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^^

pyrimidine-l-carboxylic acid 1-acetoxy-ethyl ester,

l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)^

pyrimidin- 1 -yl)-ethanone;

1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-benzyl } -4-methy!-piperazine;

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethy]]-3-fluoro-benzyl}-diethyl-amine;
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l-{2-[2-(5-Bromo-2-metboxy-phenyl)^^

(l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethy^

methanol;

4-Fluoro-N-{2-[4-(2-methoxy-phenyl)^

5 benzamide;

3-{5-Bromo-2-methoxy-phenyl)-2-methyl- 1 ,2,3,4-tetrahydro-isoquinoline;

l-{2-[2^5-Bromo-2-methoxy-phenyl)^thyl]-3^hloro-ben2yl}-piperazine;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chto^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyI]-3^hlor^^

10 {2-[2-(5-Bromo-2-methoxy-phenyI)-ethyI]-3-chIoro-benzyl} -diethyl-amine;

2-{2-[2-(5-Bix>mo-2-methoxy-phenyl)^thyl]-3-chloro-phenyl}^,5-dihydr(>lH-

imidazole;

(l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-benzyl}-piperidin-2-yl)-

methanol;

1 5 2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-propoxy-phenyt}- 1 ,4,5,6-tetrahydro-

pyrimidine;

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-4-methyl-piperazine;

1 - {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl}-piperazine;

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6^

20 l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl}-piperidine;

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl } -diethyl-amine;

1 -(5-Bromo-2-methoxy-benzyl)-2-(4-methoxy-benzyl)-2,3-dihydro- 1 H-isoindole;

2-{2-[2-(5-Bromo-2-metlK)xy-phenyl)-e%l]-3-chloro-phenyl}-5,6Hiihydro^H-

pyrimidine-l-carboxylic acid l-acetoxy-ethyl ester,

25 l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%I]-3-chloro-phenyl}-5,6-dihydro-4H-

pyrimidin- 1-yl)-ethanone;

l-{2-[2-(5-Brorao-2-methoxy-phenyl)-e%^

{2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]-3-fluoro-benzyl}-diethyl-amine;

1-{2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]-3-fluoro-benzyl}-piperidine;

30 4-FIuoro-N-{2-[4-(2-methoxy-phenyl)-pipeira

benzamide;

3-(5-Bromo-2-methoxy-phenyl)-2-methyl- 1 ,2,3,4-tetrahydro-isoquinoline;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e^

imidazole;

35 {2-[3-<5-Bn>mo-2-methoxy-phenyl)-3,4-dihyd^

amine;

l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-4,5-dihydro-

imidazol- 1 -yI)-ethanone;
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2- {2-[2-(5-Bromo-2-inethoxy-phenyI>ethyl]-3-chloro-phenyl}-4,5-dihydro-imidazoIe-

1 -carboxylic acid ethyl ester,

2- {2-(2-(5-Bromo-2-methoxy-phenyl)-ethy^

1-carboxylic acid isobutyl ester,

5 2-{2-[2-(5-Bromo-2-meAoxy-phenyl)

1-carboxylic acid tert-butyl ester;

1-(2-{2-[2-(5-Bromo-2-methoxy

imidazol- 1 -yl)-2,2-dimethy1-propan- 1 -one;

1 -(5-Bromo-2-methoxy-benzyl>2,3-dihydro- 1 H-isoindole;

10 1 -(2-Methoxy-benzyl)-2-methy1-2,3-dihydro- 1 H-isoindole;

2-Methyl- 1 -naphthalen-1 -ylmethyl-2,3-dihydro-l H-isoindole;

1 -{2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]-4,5-dihydro-imidazol-l-yl}-2,2-

dimethy1-propan- 1 -one;

(2-[l-(5-Bromo-2-methoxy-benzyl)-l,3-dity^

1 5 2-[3-Chloro-2-(2-naphthalen- 1 -yI-ethyI)-phenyl]- 1 -methyl- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[3-ChIoro-2-(2-naphthalen-l-yl-ethyl)-phenyl]-5,6-dihydro-4H-py^

carboxylic acid tert-butyl ester;

2-[3-ChIoro-2^2-naphthalen-l-yl-e%l)-phenyl]-4
t5-dihydro-lH-imidazole;

20 l-{2-[3-Chloro-2-(2-naphthaIen-l-yl-e%l)-phenyl]-4,5-dihydro-imidazol^

ethanone;

2-[3-Chloro-2-(2-naphthalen-l-yl-ethyl)-phenyI]-4,5-dihydro-imidazole-l-carboxylic

acid isobutyl ester;

2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl>phenyl]-4,5-dihydro-imidazole- 1 -carboxylic

25 acid tert-butyl ester,

2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]-4,5-dihydro-imidazoIe- 1 -carboxylic

acid ethyl ester;

2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-N-(3-fonnylamino-propyl>

benzamide;

30 2-[3-Chloro-2-(2-naphthden^

H2-{2-[2-(5-Bromo-2-methoxy-pheny^

pyrimidin-1 -yl)-2,2-dimethyl-propan- 1-one;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-thiophen-3-yl}-4,5-dihydro-lH-im

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-chloro-phenyl}-5,6-dihydro-4H-

35 pyrimidine-1 -carboxylic acid isobutyl ester;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-chloro-phenyl}-l-isocyanomethyl-4,5-

dihydro- 1 H-imidazole;
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2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-thiophen-3-yl} - 1 -methyl-4,5-dihydro- 1H-

imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^

imidazole;

5 3-(5-Bromo-2-methoxy-benzyl)-2-methyl-2,3^

4-(2-Methoxy-benzyl)-2-(4-methoxy-benzyiy 1 ^,4-tetrahydro-isoquinoline;

4-(5-Bromo-2-methoxy-ben2yl)-2-(4-meft^^

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-pheny1} - 1 -propyl-4,5-dihydro-

lH-imidazoie;

10 2-{2-[2^5-Bromo-2-methoxy-phenylHthyI]-3<;hloro-phenyl}-3a,4,5,6,7,7a-

hexahydro- 1H-benzoimidazole;

5,5-Dime%l-2-[2-(naphthalen-l-ylsulf^^

2-[2-(5-Bromo-2-methoxy-benzylsulf^^

1 H-imidazole;

1 5 N-(5-Bromo-2-methoxy-benzyl)-N'-methy1-N-naphthalen- 1-ylmethy1-ethane- 1
,2-

diamine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>*%l]-3^^

tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-phenyI)^%l]-3-chloro-N,N,N
,

-trimethyl-benzamidine;

20 2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]- 1 -methy1-4,5-dihydro- 1H-imidazole;

1 -Ben2y1-2-{2-[2-(5-bromo-2-meto

1H-imidazole;

( {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl } -pyrrolidin- 1 -yl-

methylene)-methyl-amine;

25 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl } - 1 -isopropyl-4,5-dihydro-

1 H-imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>e%l]-3-chloro-phenyl}-l-(2,2,2-tri

4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-phenyl]-6-ethyl- 1 ,4,5,6-tetrahydro-

30 pyrimidine, and pharmaceutical^ acceptable salts thereof.

Other compounds ofthe invention are shown in Table 4.

In one further embodiment, the methods ofthe invention do not include methods

wherein 2-[2-(2,5-dichlorothiophen-3-ylmethylsulfanyl)-phenyl]-l, 4, 5, 6-

tetrahydropyrimidine (Compound A); 2[2-(2-chloro- 6-fluoro-benzylsulfanyl)-phenyl]-

35 1,4, 5, 6-tetrahydropyrimidine (Compound B); l-(6-bromo-2-chloro-quinolin-4-yl)-3-

(2-diethylaminoethyl>urea (Compound AN); 2-[2-(2,6-difluorobenzylsulfanyl)-phenyl]-

1, 4, 5, 6-tetrahydropyrimidine (Compound AO); l-(4-hydroxy-l , 3, 5-trimethyl-

piperadin-4-yl)-ethanone (Compound AR); 4,6-dimethyl-2-piperazin-l-yl-pyrimidine
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(Compound FP); 2-piperazin- 1-yl-pyrimidine (Compound FR); l-pyridin-2-yl-

piperazine (Compound FS); 2-piperazin- l-yI-4-trifluoromethyl pyrimidine (Compound

FT); 6-pipeiran-l-yl-7-trifUioromethyl-^ acid methyl

ester (Compound FU); 5-bromo-2-piperazin-l-yl)-pyrimidine (Compound FY); l-(3-

5 trifluoromethyl-pyridin-2-yI>piperazine (Compound FW); l-(5-trifluoromethyl-pyridin-

2-yl)-piperazine (Compound FX); piperazine (Compound KY); or (2-Hexyloxy-phenyl)-

carbamic acid 2-piperidin-l-yM-piperidin-l-ylmethyl-ethyl ester (Compound OQ) are

used as MC4-R binding compounds. In another further embodiment, the compounds

claimed as MC4-R binding compounds do not include those listed above.

10 In another embodiment, the methods of the invention do not include methods

wherein 2-naphthalen-l-ylmethyl-4,5-dihydro-lH-imidazole (NAPHAZOLINE;

Compound AS); 10-[2-(l-methyl-piperadin-2-yl)-ethyl]-2-methylsulfanyl-10H-

phenothiazine (THORADIAZINE; THIODIAZINE; Compound AP); (2,6-dichloro-

phenylHmidazolidin-2-ylidene-amine (CLONIDINE; Compound AY); or 2-benzyl-4,5-

1 5 dihydro- 1 H-imidazole (TOLAZOLINE; Compound AZ) are used as MC4-R binding

compounds. In another further embodiment, the invention pertain to compounds other

than those listed above as MC4-R binding compounds.

In another further embodiment, the methods of the invention do not include 5-(4-

chloro-pheny!)-2,5-dihydro-3H-imidazo[2, 1 -a]-isoindol-5-ol (MASPINDOL;

20 Compound DT) as an MC4-R binding compound. In one embodiment, the compounds

of the invention include MC4-R binding compounds other than MASPINDOL.

The term "allcyl" includes saturated aliphatic groups, including straight-chain

alkyl groups (e.g., methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,

etc.), branched-chain alkyl groups (isopropyl, tert-butyl, isobutyl, etc.), cycloalkyl

25 (alicyclic) groups (cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl), alkyl

substituted cycloalkyl groups, and cycloalkyl substituted alkyl groups. The term alkyl

further includes alkyl groups, which can further include oxygen, nitrogen, sulfur or

phosphorous atoms replacing one or more carbons ofthe hydrocarbon backbone. In an

embodiment, a straight chain or branched chain alkyl has 10 or fewer carbon atoms in its

30 backbone (e.g., Ci-Cjo for straight chain, C3-C10 for branched chain), and more

preferably 6 or fewer. Likewise, preferred cycloalkyls have from 4-7 carbon atoms in

their ring structure, and more preferably have 5 or 6 carbons in the ring structure.

Moreover, the term alkyl includes both ^substituted alkyls" and -substituted

alkyls", the latter of which refers to alkyl moieties having substituents replacing a

35 hydrogen on one or more carbons of the hydrocarbon backbone. Such substituents can

include, for example, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy,

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
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dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,

phosphinato, cyano, amino (including alkyl amino, dialkylamino, arylamino,

diarylamirio, and alkylarylamino), acylamino (including alkylcarbonylamino,

arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio,

5 arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamide,

nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or

heteroaromatic moiety. Cycloalkyls can be further substituted, e.g., with the

substituents described above. An "alkylaryl" or an "aralkyl" moiety is an alkyl

substituted with an aryl (e.g., phenylmethyl (benzyl)). The term "allcyl" also includes

10 the side chains of natural and unnatural amino acids. Examples ofhalogenated alkyl

groups include fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl,

dichloromethyl, trichloromethyl, perfluoromethyl, perchloromethyl, perfluoroethyl,

perchloroethyl, etc.

The term "aryl
M
includes groups, including 5- and 6-membered single-ring

1 5 aromatic groups that may include from zero to four heteroatoms, for example, benzene,

phenyl, pyrrole, furan, thiophene, thiazole, isothiaozole, imidazole, imidazoline, triazole,

tetrazole, pyrazole, oxazole, isooxazole, pyridine, pyrazine, pyridazine, and pyrimidine,

and the like. Furthermore, the term "aryl" includes multicyclic aryl groups, e.g.,

tricyclic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole, benzothiazole,

20 benzoimidazole, benzothiophene, methylenedioxyphenyl, quinoline, isoquinoline,

napthridine, indole, benzofiiran, purine, benzofuran, deazapurine, isoindole, indan or

indolizine. Those aryl groups having heteroatoms in the ring structure may also be

referred to as "aryl heterocycles", "heterocycles," "heteroaryls" or "heteroaromatics".

The aromatic ring can be substituted at one or more ring positions with such substituents

25 as described above, as for example, halogen, hydroxyl, alkoxy, alkylcarbonyloxy,

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

alkylaminoacarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl,

arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl

30 amino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino

(including alkylcarbonylamino, aiylcarbonylamino, carbamoyl and ureido), amidino,

imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato,

sulfamoyl, sulfonamide, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or

an aromatic or heteroaromatic moiety. Aryl groups can also be fused or bridged with

35 alicyclic or heterocyclic rings which are not aromatic so as to form a polycycle (e.g.,

tetralin).
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The term "alkenyl" includes unsaturated aliphatic groups analogous in length and

possible substitution to the alkyls described above, but that contain at least one double

bond.

For example, the term "alkenyl" includes straight-chain alkenyl groups (e.g.,

5 ethenyl, propeny!, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, etc.),

branched-chain alkenyl groups, cycloalkenyl (alicyclic) groups (cyclopropenyl,

cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl), alkyl or alkenyl substituted

cycloalkenyl groups, and cycloalkyl or cycloalkenyl substituted alkenyl groups. The

term alkenyl further includes alkenyl groups which include oxygen, nitrogen, sulfur or

1 0 phosphorous atoms replacing one or more carbons ofthe hydrocarbon backbone. In

certain embodiments, a straight chain or branched chain alkenyl group has 6 or fewer

carbon atoms in its backbone (e.g., C2-C6 for straight chain, C3-C6 for branched chain).

Likewise, cycloalkenyl groups may have from 3-8 carbon atoms in their ring structure,

and more preferably have 5 or 6 carbons in the ring structure. The term C2-C6 includes

1 5 alkenyl groups containing 2 to 6 carbon atoms.

Moreover, the term alkenyl includes both "unsubstituted alkenyls" and

"substituted alkenyls", the latter ofwhich refers to alkenyl moieties having substituents

replacing a hydrogen on one or more carbons ofthe hydrocarbon backbone. Such

substituents can include, for example, alkyl groups, alkynyl groups, halogens, hydroxyl,

20 alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,

carboxylate, alkylcarbonyl, aiylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate,

phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino,

arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,

25 arylcaibonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio,

arylthio, thiocarboxylate, sulfates, alkylsulfmyl, sulfonato, sulfamoyl, sulfonamido,

nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or

heteroaromatic moiety.

The term "alkynyl" includes unsaturated aliphatic groups analogous in length

30 and possible substitution to the alkyls described above, but which contain at least one

triple bond.

For example, the term "alkynyl" includes straight-chain alkynyl groups (e.g.,

ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl,

etc.), branched-chain alkynyl groups, and cycloalkyl or cycloalkenyl substituted alkynyl

35 groups. The term alkynyl further includes alkynyl groups which include oxygen,

nitrogen, sulfur or phosphorous atoms replacing one or more carbons of the hydrocarbon

backbone. In certain embodiments, a straight chain or branched chain alkynyl group has

6 or fewer carbon atoms in its backbone (e.g., C2-C6 for straight chain, C3-C6 for
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branched chain). The term C2-C6 includes alkynyl groups containing 2 to 6 carbon

atoms.

Moreover, the term alkynyl includes both "unsubstituted alkynyls" and

"substituted alkynyls", the latter ofwhich refers to alkynyl moieties having substituents

5 replacing a hydrogen on one or more carbons ofthe hydrocarbon backbone. Such

substituents can include, for example, alkyl groups, alkynyl groups, halogens, hydroxyl,

alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,

carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate,

10 phosphonato, phosphinato, cyano, amino (including alkyl amino, dialkylamino,

arylamino, diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,

arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio,

arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido,

nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or

15 heteroaromatic moiety.

Unless the number of carbons is otherwise specified, "lower alkyl" as used

herein means an alkyl group, as defined above, but having from one to five carbon

atoms in its backbone structure. "Lower aikenyi" and "lower alkynyl" have chain

lengths of, for example, 2-5 carbon atoms.

20 The term "acyl" includes compounds and moieties which contain the acyl radical

(CH3CO-) or a carbonyl group. The term "substituted acyl" includes acyl groups where

one or more of the hydrogen atoms are replaced by for example, alkyl groups, alkynyl

groups, halogens, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl,

25 aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl,

phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino,

dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato,

30 sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or

an aromatic or heteroaromatic moiety.

The term "acylamino'* includes moieties wherein an acyl moiety is bonded to an

amino group. For example, the term includes alkylcarbonylamino, arylcarbonylamino,

carbamoyl and ureido groups.

35 The term "aroyl" includes compounds and moieties with an aryl or

heteroaromatic moiety bound to a carbonyl group. Examples of aroyl groups include

phenylcarboxy, naphthyl carboxy, etc.
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The terms "alkoxyalkyr, "alkylammoalkyP and "thioalkoxyalkyP include alkyl

groups, as described above, which further include oxygen, nitrogen or sulfur atoms

replacing one or more carbons ofthe hydrocarbon backbone, e.g., oxygen, nitrogen or

sulfur atoms.

5 The term "alkoxy" includes substituted and unsubstituted alkyl, alkenyl, and

alkynyl groups covalently linked to an oxygen atom. Examples ofalkoxy groups

include methoxy, ethoxy, isopropyloxy, propoxy, butoxy, and pentoxy groups and may

include cyclic groups such as cyclopentoxy. Examples of substituted alkoxy groups

include halogenated alkoxy groups. The alkoxy groups can be substituted with groups

1 0 such as alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,

alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl,

alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,

alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino

(including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino),

1 5 acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),

amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl,

sulfonate, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl,

alkylaryl, or an aromatic or heteroaromatic moieties. Examples ofhalogen substituted

alkoxy groups include, but are not limited to, fluoromethoxy, difluoromethoxy,

20 trifluoromethoxy, chloromethoxy, dichloromethoxy, trichloromethoxy, etc.

The term "amine" or "amino" includes compounds where a nitrogen atom is

covalently bonded to at least one carbon or heteroatom such as alkyl aminos, alkenyl

aminos, dialkyl aminos, aryl aminos, acyl aminos, etc. The term "alkyl amino" includes

groups and compounds wherein the nitrogen is bound to at least one additional alkyl

group and is included in the term "amino." The term "dialkyl amino" includes groups

wherein the nitrogen atom is bound to at least two additional alkyl groups and is

included in the term "amino." The term "arylamino" and "diarylamino" include groups

wherein the nitrogen is bound to at least one or two aryl groups, respectively, and are

included in the term "amino." The term "alkylarylamino," "alkylaminoaryl" or

"arylaminoalkyl" refers to an amino group which is bound to at least one alkyl group

and at least one aryl group. The term "alkaminoalkyl" refers to an alkyl, alkenyl, or

alkynyl group bound to a nitrogen atom which is also bound to an alkyl group and is

included in the term "amino."

The term "amide" or "aminocarboxy" includes compounds or moieties which

contain a nitrogen atom which is bound to the carbon ofa carbonyl or a thiocarbony I

group. The term includes "alkaminocarboxy" groups which include alkyl, alkenyl, or

alkynyl groups bound to an amino group bound to a carboxy group. It includes

arylaminocarboxy groups which include aryl or heteroaryl moieties bound to an amino
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group which is bound to the carbon ofa carbonyl or thiocarbonyl group. The terms

"alkylaminocarboxy," "alkenylaminocarboxy," "alkynylaminocarboxy," and

"arylaminocarboxy" include moieties wherein alkyl, alkenyl, alkynyl and aryl moieties,

respectively, are bound to a nitrogen atom which is in turn bound to the carbon ofa

5 carbonyl group.

The term "carbonyl" or "carboxy" includes compounds and moieties which

contain a carbon connected with a double bond to an oxygen atom, and tautomeric forms

thereof Examples of moieties which contain a carbonyl include aldehydes, ketones,

carboxylic acids, amides, esters, anhydrides, etc. The term "carboxy moiety'* or

1 0 "carbonyl moiety" refers to groups such as "alkylcarbonyl" groups wherein an alkyl

group is covalently bound to a carbonyl group, "alkenylcarbonyl" groups wherein an

alkenyl group is covalently bound to a carbonyl group, "alkynylcarbonyl" groups

wherein an alkynyl group is covalently bound to a carbonyl group, "arylcarbonyl"

groups wherein an aryl group is covalently attached to the carbonyl group. Furthermore,

1 5 the term also refers to groups wherein one or more heteroatoms are covalently bonded to

the carbonyl moiety. For example, the term includes moieties such as, for example,

aminocarbonyl moieties, (wherein a nitrogen atom is bound to the carbon of the

carbonyl group, e.g., an amide), aminocarbonyloxy moieties, wherein an oxygen and a

nitrogen atom are both bond to the carbon of the carbonyl group (e.g., also referred to as

20 a "carbamate")- Furthermore, aminocarbonylamino groups (e.g., ureas) are also include

as well as other combinations of carbonyl groups bound to heteroatoms (e.g., nitrogen,

oxygen, sulfur, etc. as well as carbon atoms). Furthermore, the heteroatom can be

further substituted with one or more alkyl, alkenyl, alkynyl, aryl, aralkyl, acyl, etc.

moieties.

25 The term 'thiocarbonyl" or "thiocarboxy" includes compounds and moieties

which contain a carbon connected with a double bond to a sulfur atom. The term

"thiocarbonyl moiety" includes moieties which are analogous to carbonyl moieties. For

example, "thiocarbonyl" moieties include aminothiocarbonyl, wherein an amino group

is bound to the carbon atom ofthe thiocarbonyl group, furthermore other thiocarbonyl

30 moieties include, oxythiocarbonyls (oxygen bound to the carbon atom),

aminothiocarbonylamino groups, etc.

The term "ether" includes compounds or moieties which contain an oxygen

bonded to two different carbon atoms or heteroatoms. For example, the term includes

"alkoxyalkyl" which refers to an alkyl, alkenyl, or alkynyl group covalently bonded to

35 an oxygen atom which is covalently bonded to another alkyl group.

The term "ester" includes compounds and moieties which contain a carbon or a

heteroatom bound to an oxygen atom which is bonded to the carbon of a carbonyl group.

The term "ester" includes alkoxycarboxy groups such as methoxycarbonyl,
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ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, pentoxycarbonyl, etc. The alkyl,

alkenyl, or alkynyl groups are as defined above.

The term "thioether" includes compounds and moieties which contain a sulfur

atom bonded to two different carbon or hetero atoms. Examples of thioethers include,

5 but are not limited to alkthioalkyls, alkthioalkenyls, and alkthioalkynyls. The term

"alkthioalkyls" include compounds with an alkyl, alkenyl, or alkynyl group bonded to a

sulfur atom which is bonded to an alkyl group. Similarly, the term "alkthioalkenyls'*

and alkthioalkynyls* refer to compounds or moieties wherein an alkyl, alkenyl, or

alkynyl group is bonded to a sulfur atom which is covalently bonded to an alkynyl

10 group.

The term "thiol" includes groups with an -SH group. In certain embodiments, it

may also include thioethers, thioalkyls, thioaryls, thiocarbonyls, as described above.

The term "hydroxy" or "hydroxyl" includes groups with an -OH or -O".

The term "halogen" includes fluorine, bromine, chlorine, iodine, etc. The term

1 5 "perhalogenated" generally refers to a moiety wherein all hydrogens are replaced by

halogen atoms.

The terms "polycyclyl" or "polycyclic radical" include moieties with two or

more rings (e.g., cycloalkyls, cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyIs)

in which two or more carbons are common to two adjoining rings, e.g., the rings are

20 "fused rings". Rings that are joined through non-adjacent atoms are termed "bridged"

rings. Each ofthe rings ofthe polycycle can be substituted with such substituents as

described above, as for example, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,

alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,

alkylaminoacarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyl,

25 arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, aminocarbonyl, alkylthiocarbonyl,

alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino,

dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including

alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato,

30 sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkyl,

alkylaryl, or an aromatic or heteroaromatic moiety.

The term "heteroatom" includes atoms ofany element other than carbon or

hydrogen. Preferred heteroatoms are nitrogen, oxygen, sulfur and phosphorus.

The term "heterocycle" or "heterocyclic" includes saturated, unsaturated,

35 aromatic ("heteroaryls" or "heteroaromatic") and polycyclic rings which contain one or

more heteroatoms. Examples of heterocycles include, for example, benzodioxazole,

benzofuran, benzoimidazole, benzothiazole, benzothiophene, benzoxazole, deazapurine,

fiiran, indole, indolizine, imidazole, isooxazole, isoquinoline, isothiaozole,
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methylenedioxyphenyl, napthridine, oxazole, purine, pyrazine, pyrazole, pyridazine,

pyridine, pyrimidine, pyrrole, quinoline, tetrazole, thiazoie, thiophene, and triazole.

Other heterocycles include morpholine, piprazine, piperidine, thiomorpholine, and

thioazolidine. The heterocycles may be substituted or unsubstituted. Examples of

5 substituents include, for example, halogen, hydroxyl, alkylcarbonyloxy,

arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

alkoxycarbonyl, alkylaminoacarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl,

alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, aminocarbonyl,

alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino

1 0 (including alky 1 amino, dialkylamino, arylamino, diarylamino, and alkylarylamino),

acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),

amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulftnyl,

sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl,

alkyl, alkylaryl, or an aromatic or heteroaromatic moiety.

1 5 It will be noted that the structure of some of the compounds of this invention

includes asymmetric carbon atoms. It is to be understood accordingly that the isomers

arising from such asymmetry (e.g., all enantiomers and diastereomers) are included

within the scope of this invention, unless indicated otherwise. Such isomers can be

obtained in substantially pure form by classical separation techniques and by

20 stereochemical^ controlled synthesis. Furthermore, the structures and other compounds

and moieties discussed in this application also include all tautomers thereof.

In a further embodiment, the compound is an antagonist ofthe MC4-R. In

another embodiment, the compound is an agonist ofthe MC4-R. Compounds which are

agonists ofMC4-R can be identified using the cAMP assay given in Example 5.

25 The term "administering" includes routes of administration which allow the

MC4-R binding compound to perform its intended function, e.g. interacting with MC4-

Rs and/or treating a MC4-R associated state. Examples ofroutes of administration

which can be used include parental injection (e.g., subcutaneous, intravenous, and

intramuscular), intraperitoneal injection, oral, inhalation, and transdermal. The injection

30 can be bolus injections or can be continuous infusion. Depending on the route of

administration, the MC4-R binding compound can be coated with or disposed in a

selected material to protect it from natural conditions which may detrimentally effect its

ability to perform its intended function. The MC4-R binding compound can be

administered alone or with a pharmaceutical ly acceptable carrier. Further, the MC4-R

35 binding compound can be administered as a mixture ofMC4-R binding compounds,

which also can be coadministered with a pharmaceutical ly acceptable carrier. The

MC4-R binding compound can be administered prior to the onset ofa MC4-R associated
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state, or after the onset of a MC4-R associated state. The MC4-R binding compound

also can be administered as a prodrug which is converted to another form in vivo.

In one embodiment ofthe invention, the invention includes methods oftreating

an MC4-R associated state by administering the MC4-R binding compound of the

5 invention in combination with art recognized compounds, e.g., therapeutic agents. For

example, a patient suffering from cachexia resulting from HIV, may be treated using

both the MC4-R binding compounds ofthe invention in combination with art recognized

compounds for treating the cachexia or HIV itself. The term "combination with"

includes both simultaneous administration as well as administration ofthe MC4-R

1 0 binding compound before the art recognized compound or after the compound. The

period between administrations of the MC4-R binding compound and the other agent

may be any length oftime which allows the compositions to perform their intended

function, e.g., the interval may be between few minutes, an hour, more than one hour,

etc. In addition, the MC4-R binding compounds may also be administered in

1 5 combination with other MC4-R binding compounds ofthe invention.

The invention also features a pharmaceutical composition for the treatment of a

MC4-R associated state in a mammal. The pharmaceutical composition includes a

pharmaceutical^ acceptable carrier and an effective amount ofan MC4-R binding

compound of the formula (I):

20

B-Z-E (I)

wherein B is an anchor moiety, Z is a central moiety, and E is a MC4-R interacting

moiety. In other embodiments, the pharmaceutical compositions of the invention

25 include MC4-R binding compounds offormulae II, HI, IV, V, VI, VII, VIII, IX, X,

and/or XI. Pharmaceutical compositions comprising pharmaceutical^ acceptable salts

of at least one MC4-R binding compound are also included.

The language "effective amount'* of the compound is that amount necessary or

sufficient to treat or prevent a MC4-R associated state, e.g. prevent the various

30 morphological and somatic symptoms ofa MC4-R associated state. The effective

amount can vary depending on such factors as the size and weight of the subject, the

type of illness, or the particular MC4-R binding compound. For example, the choice of

the MC4-R binding compound can affect what constitutes an "effective amount". One

of ordinary skill in the art would be able to study the aforementioned factors and make

35 the determination regarding the effective amount of the MC4-R binding compound

without undue experimentation. An in vivo assay as described in Example 4 below or an

assay similar thereto (e.g., differing in choice of cell line or type of illness) also can be

used to determine an "effective amount" ofa MC4-R binding compound. The ordinarily

-69-



WO 02/062766 PCT/US02/03566

skilled artisan would select an appropriate amount of a MC4-R binding compound for

use in the aforementioned in vivo assay. Advantageously, the effective amount is

effective to treat a disorder associated with pigmentation, bones (e.g., osteoporosis,

osteogenesis imperfecta (brittle bone disease), hypophosphatasia, Paget's disease,

5 fibrous dysplasia, osteopetrosis, myeloma bone disease, bone formation, bone

remodeling, bone healing, or the depletion ofcalcium in bone, such as that which is

related to primary hyperparathyroidism) or weight loss, e.g., weight loss is a result of

anorexia nervosa, old age, cancer cachexia, or HIV cachexia.

The regimen ofadministration can affect what constitutes an effective amount.

1 0 The MC4-R binding compound can be administered to the subject either prior to or after

the onset ofa MC4-R associated state. Further, several divided dosages, as well as

staggered dosages, can be administered daily or sequentially, or the dose can be

continuously infused, or can be a bolus injection. Further, the dosages of the MC4-R

binding compound(s) can be proportionally increased or decreased as indicated by the

1 5 exigencies ofthe therapeutic or prophylactic situation.

The term "treated," "treating" or "treatment" includes the diminishment or

alleviation of at least one symptom associated or caused by the state, disorder or disease

being treated. For example, treatment can be diminishment ofone or several symptoms

ofa disorder or complete eradication ofa disorder.

20 The language "pharmaceutical composition" includes preparations suitable for

administration to mammals, e.g., humans. When the compounds of the present

invention are administered as pharmaceuticals to mammals, e.g., humans, they can be

given per se or as a pharmaceutical composition containing, for example, 0.1 to 99.5%

(more preferably, 0.5 to 90%) of active ingredient in combination with a

25 pharmaceutically acceptable carrier.

The phrase "pharmaceutically acceptable carrier" is art recognized and includes a

pharmaceutically acceptable material, composition or vehicle, suitable for administering

compounds ofthe present invention to mammals. The carriers include liquid or solid

filler, diluent, excipient, solvent or encapsulating material, involved in carrying or

30 transporting the subject agent from one organ, or portion ofthe body, to another organ,

or portion ofthe body. Each carrier must be "acceptable" in the sense ofbeing

compatible with the other ingredients of the formulation and not injurious to the patient.

Some examples of materials which can serve as pharmaceutically acceptable carriers

include: sugars, such as lactose, glucose and sucrose; starches, such as corn starch and

35 potato starch; cellulose, and its derivatives, such as sodium carboxymethyl cellulose,

ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients,

such as cocoa butter and suppository waxes; oils, such as peanut oil, cottonseed oil,

safflower oil, sesame oil, olive oil, corn oil and soybean oil; glycols, such as propylene
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glycol; polyols, such as glycerin, sorbitol, mannitol and polyethylene glycol; esters, such

as ethyl oleate and ethyl laurate; agar; buffering agents, such as magnesium hydroxide

and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's

solution; ethyl alcohol; phosphate buffer solutions; and other non-toxic compatible

5 substances employed in pharmaceutical formulations.

Wetting agents, emulsifiers and lubricants, such as sodium lauryl sulfate and

magnesium stearate, as well as coloring agents, release agents, coating agents,

sweetening, flavoring and perfuming agents, preservatives and antioxidants can also be

present in the compositions.

10 Examples of pharmaceutically acceptable antioxidants include: water soluble

antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium

metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl

palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,

propyl gallate, a-tocopherol, and the like; and metal chelating agents, such as citric acid,

15 ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the

like.

Formulations of the present invention include those suitable for oral, nasal,

topical, transdermal, buccal, sublingual, rectal, vaginal and/or parenteral administration.

The formulations may conveniently be presented in unit dosage form and may be

20 prepared by any methods well known in the art ofpharmacy. The amount of active

ingredient which can be combined with a carrier material to produce a single dosage

form will generally be that amount of the compound which produces a therapeutic

effect. Generally, out ofone hundred per cent, this amount will range from about 1 per

cent to about ninety-nine percent ofactive ingredient, preferably from about 5 per cent

25 to about 70 per cent, most preferably from about 1 0 per cent to about 30 per cent.

Methods ofpreparing these formulations or compositions include the step of

bringing into association a compound ofthe present invention with the carrier and,

optionally, one or more accessory ingredients. In general, the formulations are prepared

by uniformly and intimately bringing into association a compound ofthe present

30 invention with liquid carriers, or finely divided solid carriers, or both, and then, if

necessary, shaping the product.

Formulations ofthe invention suitable for oral administration may be in the form

of capsules, cachets, pills, tablets, lozenges (using a flavored basis, usually sucrose and

acacia or tragacanth), powders, granules, or as a solution or a suspension in an aqueous

or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an

elixir or syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or

sucrose and acacia) and/or as mouth washes and the like, each containing a

predetermined amount of a compound ofthe present invention as an active ingredient. A
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compound of the present invention may also be administered as a bolus, electuary or

paste.

In solid dosage forms of the invention for oral administration (capsules, tablets,

pills, dragees, powders, granules and the like), the active ingredient is mixed with one or

5 more pharmaceutical^ acceptable carriers, such as sodium citrate or dicalcium

phosphate, and/or any of the following: fillers or extenders, such as starches, lactose,

sucrose, glucose, mannitol, and/or silicic acid; binders, such as, for example,

carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia;

humectants, such as glycerol; disintegrating agents, such as agar-agar, calcium

10 carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate;

solution retarding agents, such as paraffin; absorption accelerators, such as quaternary

ammonium compounds; wetting agents, such as, for example, cetyl alcohol and glycerol

monostearate; absorbents, such as kaolin and bentonite clay; lubricants, such a talc,

calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate,

1 5 and mixtures thereof; and coloring agents. In the case of capsules, tablets and pills, the

pharmaceutical compositions may also comprise buffering agents. Solid compositions of

a similar type may also be employed as fillers in soft and hard-filled gelatin capsules

using such excipients as lactose or milk sugars, as well as high molecular weight

polyethylene glycols and the like.

20 A tablet may be made by compression or molding, optionally with one or more

accessory ingredients. Compressed tablets may be prepared using binder (for example,

gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative,

disintegrant (for example, sodium starch glycolate or cross-linked sodium

carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets may be

25 made by molding in a suitable machine a mixture ofthe powdered compound moistened

with an inert liquid diluent.

The tablets, and other solid dosage forms of the pharmaceutical compositions of

the present invention, such as dragees, capsules, pills and granules, may optionally be

scored or prepared with coatings and shells, such as enteric coatings and other coatings

30 well known in the pharmaceutical-formulating art. They may also be formulated so as to

provide slow or controlled release ofthe active ingredient therein using, for example,

hydroxypropylmethyl cellulose in varying proportions to provide the desired release

profile, other polymer matrices, liposomes and/or microspheres. They may be sterilized

by, for example, filtration through a bacteria-retaining filter, or by incorporating

35 sterilizing agents in the form of sterile solid compositions which can be dissolved in

sterile water, or some other sterile injectable medium immediately before use. These

compositions may also optionally contain opacifying agents and may be of a

composition that they release the active ingredient(s) only, or preferentially, in a certain
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portion ofthe gastrointestinal tract, optionally, in a delayed manner. Examples of

embedding compositions which can be used include polymeric substances and waxes.

The active ingredient can also be in micro-encapsulated form, ifappropriate, with one or

more of the above-described excipients.

5 Liquid dosage forms for oral administration of the compounds of the invention

include pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions,

syrups and elixirs. In addition to the active ingredient, the liquid dosage forms may

contain inert diluent commonly used in the art, such as, for example, water or other

solvents, solubilizing agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol,

1 0 ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1 ,3-

butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor and

sesame oils), glycerol, tetrahydrofiiryl alcohol, polyethylene glycols and fatty acid esters

of sorbitan, and mixtures thereof.

Besides inert dilutents, the oral compositions can also include adjuvants such as

1 5 wetting agents, emulsifying and suspending agents, sweetening, flavoring, coloring,

perfuming and preservative agents.

Suspensions, in addition to the active compounds, may contain suspending

agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and

sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-

20 agar and tragacanth, and mixtures thereof.

Formulations ofthe pharmaceutical compositions of the invention for rectal or

vaginal administration may be presented as a suppository, which may be prepared by

mixing one or more compounds of the invention with one or more suitable nonirritating

excipients or carriers comprising, for example, cocoa butter, polyethylene glycol, a

25 suppository wax or a salicylate, and which is solid at room temperature, but liquid at

body temperature and, therefore, will melt in the rectum or vaginal cavity and release

the active compound.

Formulations ofthe present invention which are suitable for vaginal

administration also include pessaries, tampons, creams, gels, pastes, foams or spray

30 formulations containing such carriers as are known in the art to be appropriate.

Dosage forms for the topical or transdermal administration ofa compound ofthis

invention include powders, sprays, ointments, pastes, creams, lotions, gels, solutions,

patches and inhalants. The active compound may be mixed under sterile conditions with

a pharmaceutically acceptable carrier, and with any preservatives, buffers, or propellants

35 which may be required.
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The ointments, pastes, creams and gels may contain, in addition to an active

compound ofthis invention, excipients, such as animal and vegetable fats, oils, waxes,

paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones,

bentonites, silicic acid, talc and zinc oxide, or mixtures thereof.

5 Powders and sprays can contain, in addition to a compound of this invention,

excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates and

polyamide powder, or mixtures ofthese substances. Sprays can additionally contain

customary propellants, such as chlorofluorohydrocarbons and volatile unsubstituted

hydrocarbons, such as butane and propane.

1 0 Transdermal patches have the added advantage of providing controlled delivery

ofa compound of the present invention to the body. Such dosage forms can be made by

dissolving or dispersing the compound in the proper medium. Absorption enhancers can

also be used to increase the flux of the compound across the skin. The rate of such flux

can be controlled by either providing a rate controlling membrane or dispersing the

1 5 active compound in a polymer matrix or gel.

Ophthalmic formulations, eye ointments, powders, solutions and the like, are

also contemplated as being within the scope of this invention.

Pharmaceutical compositions of this invention suitable for parenteral

administration comprise one or more compounds of the invention in combination with

20 one or more pharmaceutical^ acceptable sterile isotonic aqueous or nonaqueous

solutions, dispersions, suspensions or emulsions, or sterile powders which may be

reconstituted into sterile injectable solutions or dispersions just prior to use, which may

contain antioxidants, buffers, bacteriostats, solutes which render the formulation isotonic

with the blood ofthe intended recipient or suspending or thickening agents.

25 Examples of suitable aqueous and nonaqueous carriers which may be employed

in the pharmaceutical compositions of the invention include water, ethanol, polyols

(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable

mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters, such as

ethyl oleate. Proper fluidity can be maintained, for example, by the use of coating

30 materials, such as lecithin, by the maintenance ofthe required particle size in the case of

dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as preservatives, wetting

agents, emulsifying agents and dispersing agents. Prevention of the action of

microorganisms may be ensured by the inclusion of various antibacterial and antifungal

35 agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also

be desirable to include isotonic agents, such as sugars, sodium chloride, and the like into

the compositions. In addition, prolonged absorption of the injectable pharmaceutical
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fonn may be brought about by the inclusion of agents which delay absorption such as

aluminum monostearate and gelatin.

In some cases, in order to prolong the effect ofa drug, it is desirable to slow the

absorption of the drug from subcutaneous or intramuscular injection. This may be

5 accomplished by the use ofa liquid suspension of crystalline or amorphous material

having poor water solubility. The rate of absorption ofthe drug then depends upon its

rate of dissolution which, in turn, may depend upon crystal size and crystalline form.

Alternatively, delayed absorption ofa parenterally-administered drug form is

accomplished by dissolving or suspending the drug in an oil vehicle.

10 Injectable depot forms are made by forming microencapsule matrices ofthe

subject compounds in biodegradable polymers such as polylactide-polyglycolide.

Depending on the ratio ofdrug to polymer, and the nature of the particular polymer

employed, the rate of drug release can be controlled. Examples ofother biodegradable

polymers include poly(orthoesters) and poly(anhydrides). Depot injectable formulations

1 5 are also prepared by entrapping the drug in liposomes or microemulsions which are

compatible with body tissue.

The preparations ofthe present invention may be given orally, parenterally,

topically, or rectally. They are ofcourse given by forms suitable for each administration

route. For example, they are administered in tablets or capsule form, by injection,

20 inhalation, eye lotion, ointment, suppository, etc. administration by injection, infusion or

inhalation; topical by lotion or ointment; and rectal by suppositories. Oral administration

is preferred.

The phrases "parenteral administration" and "administered parenterally" as used

herein means modes ofadministration other than enteral and topical administration,

25 usually by injection, and includes, without limitation, intravenous, intramuscular,

intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,

intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular,

subarachnoid, intraspinal and intrasternal injection and infusion.

The phrases "systemic administration," "administered systemically," "peripheral

30 administration" and "administered peripherally" as used herein mean the administration

of a compound, drug or other material other than directly into the central nervous

system, such that it enters the patient's system and, thus, is subject to metabolism and

other like processes, for example, subcutaneous administration.

These compounds may be administered to humans and other animals for therapy

35 by any suitable route of administration, including orally, nasally, as by, for example, a

spray, rectally, intravaginally, parenterally, intracisternally and topically, as by powders,

ointments or drops, including buccally and sublingually.
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Regardless ofthe route ofadministration selected, the compounds of the present

invention, which may be used in a suitable hydrated form, and/or the pharmaceutical

compositions ofthe present invention, are formulated into pharmaceutical^ acceptable

dosage forms by conventional methods known to those of skill in the art.

5 Actual dosage levels of the active ingredients in the pharmaceutical

compositions ofthis invention may be varied so as to obtain an amount of the active

ingredient which is effective to achieve the desired therapeutic response for a particular

patient, composition, and mode ofadministration, without being toxic to the patient.

The selected dosage level will depend upon a variety of factors including the

1 0 activity of the particular compound ofthe present invention employed, or the ester, salt

or amide thereof, the route ofadministration, the time of administration, the rate of

excretion of the particular compound being employed, the duration of the treatment,

other drugs, compounds and/or materials used in combination with the particular

compound employed, the age, sex, weight, condition, general health and prior medical

1 5 history of the patient being treated, and like factors well known in the medical arts.

A physician or veterinarian having ordinary skill in the art can readily determine

and prescribe the effective amount of the pharmaceutical composition required. For

example, the physician or veterinarian could start doses ofthe compounds of the

invention employed in the pharmaceutical composition at levels lower than that required

20 in order to achieve the desired therapeutic effect and gradually increase the dosage until

the desired effect is achieved.

In general, a suitable daily dose ofa compound ofthe invention will be that

amount ofthe compound which is the lowest dose effective to produce a therapeutic

effect. Such an effective dose will generally depend upon the factors described above.

25 Generally, intravenous and subcutaneous doses of the compounds of this invention for a

patient, when used for the indicated analgesic effects, will range from about 0.0001 to

about 100 mg per kilogram ofbody weight per day, more preferably from about 0.01 to

about 50 mg per kg per day, and still more preferably from about 1 .0 to about 1 00 mg

per kg per day. An effective amount is that amount treats an MC4-R associated state.

30 Ifdesired, the effective daily dose ofthe active compound may be administered

as two, three, four, five, six or more sub-doses administered separately at appropriate

intervals throughout the day, optionally, in unit dosage forms.

While it is possible for a compound of the present invention to be administered

alone, it is preferable to administer the compound as a pharmaceutical composition.

35 As set out above, certain embodiments of the present compounds can contain a

basic functional group, such as amino or alkylamino, and are, thus, capable of forming

pharmaceutical^ acceptable salts with pharmaceutical^ acceptable acids. The term

"pharmaceutically acceptable salts" is art recognized and includes relatively non-toxic,
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inorganic and organic acid addition salts ofcompounds ofthe present invention. These
salts can be prepared in situ during the final isolation and purification ofthe compounds
ofthe invention, or by separately reacting a purified compound ofthe invention in its

free base form with a suitable organic or inorganic acid, and isolating the salt thus

5 formed. Representative salts include the hydrobromide, hydrochloride, sulfate,

bisulfate, phosphate, nitrate, acetate, valerate, oleate, palmitate, stearate, laurate,

benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate,

napthylate, mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts and the

like. (See, e.g., Berge et al. (1977) "Pharmaceutical Salts",./. Pharm. Sci. 66:1-19).

10 In other cases, the compounds ofthe present invention may contain one or more
acidic functional groups and, thus, are capable offorming pharmaceutically acceptable

salts with pharmaceutically acceptable bases. The term "pharmaceutically acceptable

salts" in these instances includes relatively non-toxic, inorganic and organic base

addition salts ofcompounds ofthe present invention. These salts can likewise be

1 5 prepared in situ during the final isolation and purification of the compounds, or by
separately reacting the purified compound in its free acid form with a suitable base, such
as the hydroxide, carbonate or bicarbonate ofa pharmaceutically acceptable metal

cation, with ammonia, or with a pharmaceutically acceptable organic primary, secondary

or tertiary amine. Representative alkali or alkaline earth salts include the lithium,

20 sodium, potassium, calcium, magnesium, and aluminum salts and the like.

Representative organic amines useful for the formation of base addition salts include

ethylamine, diethylamine, ethylenediamine, ethanolamine, diethanolamine, piperazine

and the like.

The term "pharmaceutically acceptable esters" refers to the relatively non-toxic,

25 esterified products ofthe compounds ofthe present invention. These esters can be

prepared in situ during the final isolation and purification ofthe compounds, or by

separately reacting the purified compound in its free acid form or hydroxyl with a

suitable esterifying agent. Carboxylic acids can be converted into esters via treatment

with an alcohol in the presence ofa catalyst. Hydroxyls can be converted into esters via

30 treatment with an esterifying agent such as alkanoyl halides. The term also includes

lower hydrocarbon groups capable of being solvated under physiological conditions,

e.g., alkyl esters, methyl, ethyl and propyl esters. (See, for example, Beige et al.,

supra.) A preferred ester group is an acetomethoxy ester group. Preferably, the amount
of the MC4-R binding compound is effective to treat a pigmentation or weight loss

35 disorder, e.g., weight loss associated with anorexia nervosa, old age, cachexia, HIV or

cancer.
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The invention also pertains to packaged MC4-R binding compounds. The

packaged MC4-R binding compounds include, an MC4-R binding compound (e.g., of

formulae I, II, 01, IV, V, VI, VII, VIII, IX, X, and/or XI), a container, and directions for

using said MC4-R binding compound to treat an MC4-R associated state, e.g., weight

5 loss, etc.

Examples ofMC4-R binding compounds for inclusion in pharmaceutical

compositions include, for example,

2-[2-(4-benzyloxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-iodo-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

10 2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahyd^

2-[2-(naphthalen-l-ylmethyIsulfany^

2-[2-(3-chIoro-benzylsulfanyl)^

2-[2-(2,5-dimethoxy-benzylsulfanyl)-phenyl]- 1 ,4^,6-tetrahydro-pyrimidine;

2-[2-(3-bromo-benzylsulfanyl>phenyl]-l,4,5,6-tetrahydro-pyrimidine;

1 5 2-[2-(2-iodo-benzylsulfanyl)-phenyl]-4,5-dihydro-l H-iraidazole;

2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

2-[2-(2-methoxy-5-nitro-ben2yto

2-[2-(2-bromo-ben2ylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-iodo-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

20 2-[2-(2-methoxy-5-nitro-benzyIsulfanyl)-phenyl]-3a,4,5,6,7,7a-hexahydro- 1H-

benzoimidazole;

2-{2-[2-(2-methoxy-naphthalen-l-yl)^

2-[2-(5-bromo-2-methoxy-benzylsuifanyl)-phenyl]- 1 ,4,5,6,-tetrahydropyrimidine;

2-{2-[2-{2-methyl-naphthalen- 1 -yl)-ethyl]-phenyl} -
1 ,4,5,6-tetrahydropyrimidine;

25 2-{2-[2-{2,3-dihydro-benzo[l,4]dioxin-5-yl)-ethyl]-phenyl}-i,4,^

tetrahydropyrimidine;

2-[2-(2-methoxy-napthalen-l-yl^^

2-(2-Benzylsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine;

2-(2-PentadecylsulfanyI-phenyl)-l ,4,5,6-tetrahydro-pyrimidine;

30 2-(2-CycIohexylmethylsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-{2-Methyl-benzylsuIfanyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-Nitro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3,5-Dimethoxy-benzylsuIfanyl^

2-[2-(4-Fluoro-benzylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

35 2-[2-(2-Chloro-benzylsulfanyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Fluoro-benzylsulfanyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2,4-Bis-trifluoromethyl-benzyIsulfanyl>phenyl]- 1
,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-Methoxy-benzylsulfanyl)-pheny I]- 1 ,4,5,6-tetrahydro-pyrimidine;
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2-[2-<3,5-Bis-trifluoromefoyl-beiizylsuIf^

2-[2-(2-Methoxy-5-nitro-benzyloxy)-phenyl]-lA5,6-tetrahydro-pyrimi

2-[2-(2-ChIoro-6-fluoro-benzylsulfanyl)-phenyl]-4,5-dihydro. 1 H-imidazole;

2-(2-Beii2ylsuIfanyl-phenyl)-4,5-dihydro-lH-imidazole;

5 2-[2-(2,6-EHfluoro-benzylsulfany!)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(Naphthalen-l-ylmethoxy)-phenyl]-l,4,5,6-tetrahydro-pyriiiiidine;

2-[2-(2-Methyl-naphthalen-l-y!methylsuJfanyl)-phenyl]-l,4,5,6-tetrahy(^

M2-l2{2-CWoro-6-fluoro-benzylsulfa^

ethanone;

1
0 2-[2-(2<:Woro-6-fluoro-benzylsulfanyl)-phenyI]-3a,4,5,6,7,7a-hexahydro- 1H-

benzoimidazole;

2-[2-(2-Iodo-benzylsulfanyl)-phenyl]-3a,^

2-[2-(2,5-Dimemyl-beiizylsulfanyl)-phenyiH

4-[2<l,4,5,6-Teti^ydro-pyrimidin-2-yI)-phenyIsulfanylmethyl]-quinoline;

15 2-(2-(2-Methoxy-5-nitro-benzylsuIfanyl)-pyridin-3-yl]-
1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine;

2-r2-(2-Cyclopentyloxy-benzylsulfanyi>phenyl]-l,4,5,6-tetrahydro-pyrimidine;

2-[2-(2,3-Dihy*o-benzo[l,4]dioxin-5-ylme^

pyrimidine;

20 2-[2-(6-Methoxy-2,3-dihydro-benzo[l ,4]dioxin-5-ylmethylsulfanyl)-phenyl]-
1 ,4,5,6-

tetrahydro-pyrimidine;

2-[2-(5-fluoro-2-methoxy-benzyIsuIfanyl>pheny]]-4,5-dihydro-lH-imidazole;

1-Memyl-2-[2-(naphmalen-l-yIme%lsulfanyl)-phenyI]-l,4,5,6-tetrahydro-pyrimidin^

2-[2-(5-Bromo-2-memoxy-beii2ylsulfanyI>phenyl]-4,5-dihydro-lH-imidazole;

25 2-[2-(5-Bromo-2-methoxy-benzyloxy)-phenyl]-l,4
55,6-tetrahydro-pyrimidine;

2-[2-(Naphthalen-l-yloxymethyl>phenyl]-l,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-memoxy-beri^lsulfanyl)-phenyl]-5,5-dimethyl-l,4,5,6-tetrahydro-

pyrimidine;

2-[2<5-Bromo-2-methoxy-benzyIsulfanyl)-pheny]]-5,5-dimethyl-4,5-dihydro-lH-

30 imidazole;

2-[2<2,6^imemoxy-benzylsutf^

2-[2-(2-Bromo-6^memoxy-beiizylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidin^

2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl>phenyl]-4,5-dihydro-lH-imidazole;

2-[5-Bromo-2-(5-bromo-2-memoxy-benzylsulfanyI)-phenyI]-l,4,5,6-tetrahydro-

35 pyrimidine;

2-[4-Bromo-2-(5-bromo-2-memoxy-benzy!su!fanyl>phenyl]-l,4,5,6-tetrahydro-

pyrimidine;

2-[2-<2-Bromo-5-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine;
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2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5-methyl-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(Biphenyl-3-ylmethylsulfanyl>phen^

2-[2-(5-Chloro-2-methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

5 2-[2-(2-Methoxy-5-thiophen-3-yl-benzyk^

pyrimidine;

2-[2-(Biphenyl-2-ylmethyIsulfanyl)-pte^^

2-[2-(5-Iodo-2-methoxy-benzyisulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-5-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

10 pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(4,4'-Dimethoxy-biphenyl-3-ylmethylsul^^

pyrimidine;

1 5 2-[2-(9H-Fluoren-9-ylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3
,

-Chloro-4
,

-fluoro-4-meto^^

tetrahydro-pyrimidine;

2-[2-( 1 -Naphthalen- 1 -y1-ethylsulfanyl)-phenyl]-l,4,5,6-teti^ydro-pyrimidine;

2-[2^5-Bromo-2-methoxy-benzylsulfanyl>5-fluoro-phenyl]^,5-dihydro-lH-imidazole^

20 2-(2-Benzhydrylsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2'-Fluoro-4
M-methoxy-[l,l^^

tetrahydro-pyrimidine;

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzamidine;

2-[4-(Naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

25 2-[2-(5-Ethynyl-2-methoxy-benzylsul^

2-[2-{5-Bromo-2-methoxy-benzylsulfanyl)-benzyI]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-cyclopentyloxy-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-ethoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

30 2-[2-(5-Bromo-2-propoxy-benzylsulfany^^

[2-(5-Bromo-2-methoxy-ben^rlsulfanyI)-ben2yl]-diethyl-amine;

1 -[2-{5-Bromo-2-methoxy-benzylsulfanyI>benzyl]-piperazine;

C-{4-[3-(5-Bn)mo>2-methoxy-ben2ylsulfanyI)-quinoxalin-2-yl]-moiphoIin-2-yI}-

methylamine;

35 2-[2-(2-Methoxy-5-methyI-benzylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzyloxyme%l)-phenylH

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyI]-dimethyl-amine;

2-[2-(5-Bromq-2-isopropoxy-benzylsuIfanyl)^
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2-[2-(2-Ethoxy-naphthaIen- 1 -ylmethyIsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;;

2-[2-(2-Propoxy-naphthalen- 1 -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

4-Methoxy-3-[2^1 ,4^,6-tetrahydro

benzonitrile;

5 l-{4-Methoxy-3-[2-(l,4,5,6-tetrahydro-^^

ethanone;

2-[2-(Naphthalen- 1-ylsulfanylmethyl)-pheny ,4,5,6-tetrahydro-pyrimidine;

l-[2^5-Bromo-2-methoxy-benzylsulfanyl)-ben^l]-piperidine;

C-{4-[2-(2-Methoxy-naphthalen- 1-ylmethylsulfanyI)-benzyl]-morpholin-2-y 1 }
-

10 methylamine;

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-b^

1-[2-(2-Methoxy-naphthalen-l-ylmethylsulfanyl)-be

3-[2-(5-Bromo-2-meftoxy-benzykulfa^^

imidazo[l ,5-a]pyridine;

15 3-[2-(5-Bromo-2-methoxy-benzyIsulfanyO^^

pyrrolo[l ,2-c]imidazole;

2-[2-(Benzo|>]thiophen-3-ylmethylsulfanyl^

2-[3-Fluoro-2-(naphthalen-l -ylmethylsu!fanyl)-phenyll-l ,4,5,6-tetrahydro-pyrimidine;

2-(NaphthaIen-l -y!methylsulfanyl)-3-(l ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylamine;

20 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-pheny 1]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(2-Methoxy-phenyIsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 - {2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,6-dihydro-4H 1 -yl } -

3-methy1-butan- 1 -one;

25 1 -{2-[2-(5-Bromo-2-methoxy-benzyIsulfanyl>phenyl]-5,6-dihydro-4H-pyrimidin- 1-yl}-

2-phenyl-ethanone;

2-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-pyridin-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

N-[2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-phenyl]-guanidine;

2-[2-(2-Isopropoxy-naphthalen-l -ylmethyIsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-

30 pyrimidine;

2-[2-(2-Cyclopentyloxy-naphtbalen- 1-ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

(5-Bromo-2-methoxy-benzyl)-[2-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenyl]-amine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-

35 pyrimidine;

2-[2-(2-Methoxy-naphthalen-l -yIsulfanylmethyl)-phenyl]-l ,4,5,6-tetrahydro-

pyrimidine;

2-[3-(5-Bromo-2-methoxy-benzylsulfanyl)^
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2-[3-Chloro-2-(naphthalen-l -ylsulfanylmethyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2<6-Bromo-2-methoxy-naphthalen-l-ylmeA^^

pyrimidine;

2-[3-Chloro-2-(2-methoxy-naphthalen-l -ylsulfanylmethyl)-phenyl]-l ,4,5,6-tetrahydro-

5 pyrimidine;

2-[2K5-Bromo-2-methoxy-phenylsulfanylme^

pyrimidine;

2-[2-(5-Bn>mo-2-methoxy-phenylsulf^

pyrimidine;

10 2-[ 1 -(2-Naphthalen- 1 -yl-ethyl)- 1 H-pyrrol-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

(5-Bromo-2-methoxy-benzyl>methyl-p^

amine;

2-(5-Bromo-2-methoxy-benzyIsulfanyl)-benzylamine;

2-[2-(2-Chloro-phenylsulfanylmethyl>phen^

1 5 2-[2-(2-Bromo-phenylsulfanylmethyl)-phenyI]-l ,4,5,6-tetrahydro-pyrimidine;

2^2K)-TolylsulfanylmethyI-phenyl)-l,4,5,6-tetrahydro-pyrimidine;

2-[2-(2,5-Dichloro-phenylsulfanylmethyl^^

2-(3-Amino-propylamino)-6-(5-bromo-2-methoxy-benzylsulfanyl)-benzonitrile;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-l,4,5,6-tetrahydro-pyrimidi

20 [2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-diethyl-amine;

4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-morpholine;

B'-CS-Bromo^-methoxy-benzylsulfanyl^^^^tetrahydro^H-1 1^ ,

]bipyrazinyl;

2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-pipei^

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine;

25 C-{4-[2-(2-Methoxy-naphthalen-l-ylme%^

methylamine;

l-[3-(5-Bromo-2-methoxy-benzylsulfanyl)-py^

l-[3-(5-Bromo-2-methoxy-ben^Isulf^

1 -[2-(2-Methoxy-naphthalen- 1-ylmethylsulfanyl)-benzyl]-pyrrolidin-3-ylamine;

30 C-{4-[3-(5-Bromo-2-methoxy-benzylsulf^

methylamine;

1 -[3-Huoro-2-(2-naphthalen- 1 -yl-ethyl>benzyl]-piperazine;

l-[2^5-Bromo-2-methoxy-benzylsulfanyl>3^hloro-benzyl]-azetidine;

l-[2^5-Bromo-2-methoxy-benzylsu!fanyl^

35 [2-(Naphthalen-l-ylmethylsulfanyl)-phenyl]-carbamic acid l-aza-bicyclo[2.2.2]oct-3-yl

ester;

[2-(2-Methyl-naphthalen-l-ylmethylsulfanyl)-phenyl]-carbamic acid 1-aza-

bicyclo[2.2.2]oct-3-yl ester;
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[2^2-Methyl-naphthal^ acid 2-piperidin-l-yl-

ethyl ester,

{ 1 -[2<5-Bromo-2-meftoxy-benzylsul^^

methanol;

5 4-tert-ButyI-N-raphthalen-l -ylmethyl-N-(2-piperidin- 1 -yl-ethyl>benzamide;

N,N4)imethyI-N'-naphthalen^

diamine;

NK5-Bromo-2-methoxy-benzyl^^

diamine;

10 1-Naphthalen-l-ylmethyl^

3^4-Dimethylamino-phenyl)-K^

thiourea;

4-[2-(5-Bromo-2-methoxy-benzylsulfanyO

carboxylic acid ethyl ester;

1 5 2-[2-(2-Naphthalen.l-yl-ethyl>phehyl]-ethylamine;

Naphthalene-2-sulfonic acid (2^imethylamino-ethyl)-naphthalen-l-ylmethyl-amide;

H2K5-Bromo-2-methoxy-benzyIsulfanyl>^^

pyrrolidine;

(2-Hexyloxy-phenyl)-carbamic acid 2-piperidin-l-yl-l-piperidin-l-ylmethyl-ethyl ester;

20 3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-pyrrolidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-^^

2-[2-(Naphthalen- 1-ylsulfanylmethyl)-phenyl]-piperidine;

3-[2<5-Bromo-2-methoxy-benzylsulfanyl)-benzylamino]-propan- 1 -ol;

3-[2-(5-Bromo-2-methoxy-benzylsulfanyO

25 l-[2K5-Bromo-2-methoxy-ben2ylsulfanyi)-benzyl]-pyrrolidin-3K)l;

{ 1 42K5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-pyrro!id

{ 1 42KNaphthalen-l-yIsulfanylme^

2-[2-(Naphthalen-l-ylsulfany]m^

N-pyrrolyl-[l-(2-naphthaIen-^^^

30 H2-Naphthalen-l-yI-ethyl>piperidine-2-carboxylic acid methyl ester;

(3-Bromo-ben2ylHl^thyl-pyi^

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-piperidine;

(5-Bromo-2-methoxy-benzylHl^^

amine;

35 (l-E%l-pyirolidin-2-ylme%l>naphthaIen-2-ylme%l-naphthalen^

2-[2^5-Bromo-2-methoxy-ben2ylsulfanyl)-benzyloxyme%l]-pyrroIidine;

(3-Bromo-benzyl)-(3-imidazol-l-y^^^

(34midazoM -yl-propyl)-naph^
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[2^aphthalenl-ylmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin-l-yl-l-piperidin-

1-ylmethyl-ethyl ester,

[2^aphthalen-l-ylmethylsulfanyl)-phenyl]-carbainic acid 2-dimethylamino-ethyl ester;

1 -[2-(Naphthalen- 1 -ylsulfanylmethyl)-beifiyl]-piperazine;

5 [3-(2-Methyl-piperidin- 1 -yl>propyl]-[2-(naphthaIen- 1 -yIsulfanyImethyl)-benzy1]-

amine;

1-[3-Chloro-2-(naphthalen-l-ylsulfan^^

N,N-Dimethyl-N42-naphthalen- 1 -y1-ethyl)-N'-naphthalen- 1 -yImethy1-ethane- 1 ,2-

diamine;

10 {1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperidin-2-yl } -methanol

;

1 -[2-(2-NaphthaIen- 1-yl-ethyl)-benzyl]-piperazine;

[3-(2-Methy1-piperidin- 1 -yl)-propyl]-[2-(2-naphthaIen- 1 -yl-ethyl)-benzyl]-amine;

1 -[3-Fluoro-2-(2-naphthalen-l -yl-ethyl)-benzyl]-piperazine;

{ 1 -[3-Chloro-2-(naphthalen-l -ylsulfanylmethyl)-benzyl]-piperidin-2-yl}-methanol;

1 5 { l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-cM

{ 1-[2-(2-Naphthalen- 1 -y1-ethyl)-benzyl]-piperidin-2-y 1 }-methanol;

[3-(2-Methyl-piperidin- 1 -yl)-propyl]-[2-(2-naphthalen- 1 -yl-ethyl)-benzyl]-amine;

1 -[2-{2-NaphthaIen- 1 -yl-ethyl)-benzyt]-pyrrolidin-3-yIamine;

1 -Phenyl-3-piperazin- 1 -yl-5,6,7,8-tetrahydro-isoquinoline-4-carbonitrile;

20 2-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-phenyl]-6-ethyI- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(4-Methoxy-biphenyl-3-ylmethylsulfanyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

242K2-Methoxy-5-phenylethynyl-benzylsulf^^

pyrimidine;

25 2-[2-(2-Naphthalen- 1 -yl-ethyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-(2-Methoxy-naphthalen-l-ylsulfanyl^^

pyrimidine;

2-[2-(2,5-Dimethoxy-phenyIsulfanylmethyl)-phenyl]* 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(4-Methy1-naphthalen- 1-ylmethylsulfanyl)-phenyll- 1 ,4,5,6-tetrahydro-pyrimidine;

30 2-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-3-flw^

lH-imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-5,5-dimethyI-l,4,^

tetrahydro-pyrimidine;

2-[3-(Naphthalen- 1 -ylsulfanylmethyl)-thiophen-2-y1]-1 ,4,5,6-tetrahydro-pyrimidine;

35 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-phenyl^^

2-[3-ChIoro-2-(2-naphthalen-l-yl-ethyl)^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-phenyl} -
1 ,4,5,6-tetrahydro-

pyrimidine;
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2-[2^5-Bromo-2-methoxy-phenylsulfanylmethyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(Naphthalen- 1 •y!suIfanylmethyl)-phenyl]-4,5-dihydro- 1H-imidazole;

2-[3-Fluoro-2-(naphthalen-l-ylsulfanyta^

5 2-[3-Bromo-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3^

pyrimidine;

2-[2^2-Methoxy-5-trifluoromethyI-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

1 0 2-[4-(Naphthalen-l -ylsulfanylmethyl)-thiophen-3-yl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(Naphthalen-l -ylsulfanylmethyl)-thiophen-3-yl]-l ,4,5,6-tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-trifl^

tetrahydro-pyrimidine;

2-[2-(2-Naphthalen- 1 -yl-ethyl)-3-trifluoromethyl-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 5 2-[2-(6-Fluoro-naphthalen- 1 -ylmethylsulfanyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

{ 1 -[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-benzyl]-piperidin-2-yl } -methanol;

2-[3-FIuoro-2-(2-naphthalen-l-yl-ethyl)-pte

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-cM

propylamine;

20 1-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-3-chto^

1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperazine;

5,5-Dimethyl-2-[2-(2-naphthalen-l-yl-e%^

2-[3-FIuoro-2-(2-naphthalen-l-yl-e%^

imidazole;

25 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl>^^

pyrimidine;

2-[2^5-Bromo-2-methoxy-ben2yIsulfanyl)-3,5-difluoro-phenyl]-5,5-dimethyI-4,5-

dihydro- 1 H-imidazole;

3-(2-Naphthalen- 1 -y1-ethyl>2-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylamine;

30 Amino-[2-(2-naphthalen-l-yl-ethyl)-phenyl]-acetonitrile;

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-phenyl]-ethane- 1 ^-diamine;

2-[2-(5-BromcH2-methoxy-benzylsulfanyl)-phenyl]-4-methyl-4,5-dihydro-lH-

imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsuIfan^

35 imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro^

imidazole;
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2-[2^5-Bromo-2-methoxy-benzylsulfanyl)-3,4-difluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[3-Fluoro-2-(naphthalen- 1 -yIsulfanylmethyl>phenyl]-5,5^imethyI-4,5-dihydro-lH-

imidazole;

5 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-l-me%l-eft^^

pyrimidine;

2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-4,4-

dimethyl-4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-5,5-

1 0 dimethyl- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-Methoxy-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chIoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-m^

15 pyrimidine;

1-Ammo-3-[2-(5-bromo-2-methoxy-phenyl)-7-chto^

propan-2-ol;

2-[2-( 1 -Methyl-2-naphthalen-l -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

3-(5-Bromo-2-methoxy-benzylsulfanyI)-2-fluoro-4-(l,4,5,6-tetrahydro-pyrimidin-2-yl)-

20 phenylamine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-methyl-phenyl}-l,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-oI;

25 l-Amino-3-[2-(5-bromo-2-methoxy-phenyl)-7-fluoro-benzo[b]thiophen-3-ylamino]-

propan-2-ol;

2-[3-Methoxy-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

30 pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5-methoxy-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2- {2-[2-Chloro-6-(l ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenyl]-ethyl } -phenol;

2-[3-Methoxy-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydrcHpyrimidin-

35 5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^

IH-imidazole;

-86-



WO 02/062766 PCT/US02/03566

2-{2-[2<5-Bromo-2-methoxy^

pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-bei^

pyrimidin-5-ol;

5 2-{2-[2-(5-Bromo-2-methoxy-phenyl).e^

dihydro- 1 H-imidazole;

2-[2^5-Bromo-2-methoxy-benzylsulfanyl)«3-fluoro-4-methyl-phenyI]-
1 ,4,5,6-

tetrahydro-pyrimidine;

4,4-Dimethyl-2-[2^naphthalen-l^^

1 0 2-[2-(5-Bromo-2-methoxy-benzy!su^

pyrimidine;

2-[5-(5-Bromo-2-methoxy-benzyl)-2-me%^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^^

15 pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-et^

pyrimidine;

2-{2-[2-(5.Bromo-2-methoxy.phenyl)-ethyi]-3-isopropoxy-phenyI}-
1 ,4,5,6-tetrahydro-

pyrimidine;

20 2-{2-[2-(5-Bromo-2-methoxy-phenyl^

tetrahydro-pyrimidine;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl].3-isopropoxy-phenyl} -
1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

2-{2-[2-(5-Brorno-2-methoxy-pheny^^

25 pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e^

pyrimidin-5-oI;

30 2-[2^5-Bromo-2-methoxy-phenyl>ethyl]-3-(l ,4,5,6-tetrahydro-pyrimidin-2-yI>

benzonitrile;

2-{3«Benzyloxy-2-[2-(5-bromo-2-methoxy

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^^

35 pyrimidine;

2-{5-[2-(5-Bromo-2-meAoxy-pheny

1 ,4,5,6-tetrahydro-pyrimidine;
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2-{5-[2-(5-Bromo-2-methoxy-phenyI)^thyl]-8-cM^

yl}- 1 ,4,5,6-tetrahydro-pyrimidine;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-ethyl-phenyl} - 1 ,4,5,6-tetrahydro-

pyrimidine;

5 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-propyI-phenyl } - 1 ,4,5,6-tetrahydro-

pyrimidine;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-butoxy-phenyl}- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-isobutoxy-phenyl} -
1 ,4,5,6-tetrahydro-

10 pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-b^^

pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoix)-phenyll-5-methoxy-l,4,5,6-

tetrahydro-pyrimidine;

1 5 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl} - 1 -methyl- 1 ,4,5,6-

tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fl^^

imidazole;

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-l-methyl-4,5-dihydro-lH-

20 imidazole;

2-{2-[3-(l,4,5,6-Tetrahydro-pyrimidin-2-yl)-biphenyl-2-yl]-ethyl}-p

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3^^

IH-imidazole;

N-(3~Amino-propyl)-2-[2-(5-bromo-2-metto

25 N-(3-Amino-propyl)-2-[2-(5-bromo-2-me&^

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fl^^

pyrimidine- 1-carboxyHe acid l-acetoxy-2-methyl-propyl ester;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-5,6-dihydro-4H-

pyrimidine-1-carboxylie acid 1-acetoxy-ethyl ester;

30 3-(5-Bromo-2-methoxy-phenyl)-5-chloro-3,4-dihydro-isoquinolin-l-ylamine;

2-[2-[2-{5-Bromo-2-methoxy-phenyl)-ethyl]-3^

tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3<^

tetrahydro-pyrimidin-5-oI

;

35 2-[(5-Brorao-2-methoxy-phenyl)-{3-pipe^

methyl-phenol;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-methyl-benzyl}-piperazine;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-me%I-benzyl}-4-methyl-piperazine;
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l-{2-[2^5-Bromo-2-meAoxy-pte^

{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]^^^

3<5-Bromo-2-methoxy-phenyl)-l ,2,3,4-tetrahydro-isoquinoline;

l-{2-[2^5-Bromo-2-methoxy-phenyl)^%l]OH:hloro-ben2yl}-piperazine;

5 l-{2-[2^5-Bromo-2-methoxy-phenyl)^^

1-{2-[2-(5-Bromo-2-methoxy-phenyI)^%^^

{2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]-^^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^%l]^^

imidazole;

10 (l-{2-[2-(5-Bromo-2-methoxy-phenyl)-e^

methanol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^^^^

pyrimidine;

l-[2-(5-BromO'2-methoxy-benzylsulfanyl)-benzyl]-4-me%l-piperazine;

15 I-{2-[2^5-Bromo-2-methoxy-phenyl)^thyl]^^hloro-ben2yl}-pipera2ine;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]^

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]^^

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl}-diethyl-amine;

H5-Bromo-2-methoxy-benzyl)-2<4^^

20 2-{2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]0-chloro-phenyl}-5,6-dihydro-4H-

pyrimidine- 1 -carboxylic acid 1 -acetoxy-ethy I ester;

M2-{2-[2-(5-Bromo-2-methoxy-phenylH%

pyrimidin-1 -yl)-ethanone;

M242K5-Bromo-2-methoxy-phenyl)^thy^

{2-[2-(5-Bromo-2-methoxy-phenyl)-e^

l-{2-[2-(5-Bromo-2-methoxy-pheny^

(l-{2-[2^5-Bromo-2-methoxy-phenyl)^

methanol;

4-Fluoro-N-{2-[4-(2-methoxy-phen^

benzamide;

3K5-Bromo-2-methoxy-phenyl>2-me^

l-{2-[2^5-Bromo-2-methoxy-phenyl)-ethyl]-3^hloro-benzyl}-piperazine;

l-{242-(5-Bromo-2-methoxy-phenyl)-ethyl]0^

1-{2-[2K5-Bromo-2-methoxy-phenyl)^thyl]0-chloro-benzyl}-piperidine;

{2-[2^5-Bromo-2-methoxy-phenyI)-ethylH

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%

imidazole;
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(l-{2-[2-(5-Bromo~2-methoxy-phenyl)-ethy^

methanol;

2-{2-[2-(5-Bromo-2^e&oxy-pheny^

pyrimidine;

5 l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-be^

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-^

l-{2-[2-(5-Bromo-2-meftoxy-phenyl)^ft^

1- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-c^^

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chlo^

1 0 1 -(5-Bromo-2-methoxy-benzyl)-2-(4-methoxy-benzyl)-2,3-dihydro- 1 H-isoindole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-3-^

pyrimidine- 1-carboxylic acid 1-acetoxy-ethyl ester;

l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-^^

pyrimidin- 1 -yl)-ethanone;

1 5 1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyI]-3-fl^

{2-[2-{5-Bit)mo-2-methoxy-phenyl)-ethyl]-3-fluoro-benzyI}-diethyl-amine;

1- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3«fluoro-benzyl}-piperidine;

4-Fluoro-N-{2-[4-(2-methoxy-phenyl)-piperaa^

benzamide;

20 3-(5-Bromo-2-methoxy-phenyl)-2-methy1-1 ,2,3»4-tetrahydro-isoquinoline;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-pheny 1 } - 1 -ethy1-4,5-dihydro- 1 H-

imidazole;

{2-[3-(5-Bromo-2-methoxy-phenyl>3,4-dihydro- 1 H-isoquinolin-2-yl]-ethyl } -diethyl-

amine;

25 l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-4,5-dihydro-

imidazol- 1 -yl)-ethanone;

2-{2-[2-(5-BromcK2-methoxy-phenyl)-e%l]-3^^

1-carboxylic acid ethyl ester;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3^

30 1 -carboxylic acid isobutyl ester;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-eA^

1-carboxylic acid tert-butyl ester;

1 -(2- {2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-chloro-pheny1 } -4,5-dihydro-

imidazol- 1 -yl)-2,2-dimethy1-propan- 1 -one;

35 1 -(5-Bromo-2-methoxy-benzyl)-2,3-dihydro- 1H-isoindole;

1 -(2-Methoxy-benzyl)-2-methyl-2,3-dihydro-l H-isoindole;

2-Methy1- 1 -naphthalen- 1 -ylmethyl-2,3-dihydro- 1 H-isoindole;
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1 -{2-[3-Chloro-2-(2.naphthaIen- 1 -yl-ethyl)-phenyI]-4,5-dihydro-imidazoH-yl}-2^-

dimethyI-propan- 1 -one;

{2-[l-(5-Btomo-2-methoxy-benzyl>13^

2-[3-Chloro-2-(2-naphthalen-l-yl-^^^

5 pyrimidine;

2-[3-Chloro-2^2-naphthalen-l-yl-e%

carboxylic acid tert-butyl ester,

2-[3-ChIoro-2-(2-naphthalen-l-yl-ethy^^

1-{2-[3-Chloro-2-(2-naphthden-l-yl-e^

10 ethanone;

2<3-Chloro-2-(2-naphthalen-l-yl-e%l)-pte^

acid isobutyl ester;

2-[3-Chloro-2-(2-naphthaIen-l-yl-ethyl)-phenyl]-4,5-dihydro-im

acid tert-butyl ester,

1 5 2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]-4,5-dihydro-imidazole- 1 -carboxylic

acid ethyl ester;

2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-N-(3-fonnylamino-pro^

benzamide;

2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]-l -ethyl-4,5-dihydro-l H-imidazole;

20 H2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-3-chloro-phenyl}-5,6-dihydro-4H-

pyrimidin- 1 -yl)-2,2-dimethyl-propan-l -one;

2-{2-[2-(5-Bromo-2-methoxy-phenyO

2-{2-[2-(5-Bromo-2-methoxy-phenyI>e%l]-3^

pyrimidine- 1 -carboxylic acid isobutyl ester;

25 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-et^

dihydro- 1 H-imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl^^

imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^thyy^^

30 imidazole;

3-(5-Bromo-2-methoxy-benzyl)-2-methyl-2,3-dihydro-isoindol-l-one;

4K2-Methoxy-benzyI)-2-(4-methoxy-^

4-(5-Bromo-2-methoxy-benzyI)-2-(4-methoxy-benzyl>l,2,3,4-tetrahydro^

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethy^

35 1H-imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-chloro-phenyl}-3a,4,5,6,7,7a-

hexahydro-1 H-benzoimidazole;

5,5-Dimethyl-2-[2-(naphthalen-

^
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2-[2^5-Bromo-2-methoxy-benzylsul^

1 H-imidazole;

N-(5-Bromo-2-methoxy-benzyl>K-methyl-N-naphthalen-l -ylmethyl-ethane-1 ,2-

diamine;

5 2-{2-[2-(5-Bromo-2-methoxy-phenyI)-€thyl]-3-chloro-phenyl}- 1 -ethyl- 1 ,4,5,6-

tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-N,N,N
,

-trimeth^

2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl)-pheny1]- 1 -methyl-4,5-dihydro- 1 H-imidazole;

1-Benzyl-2-{242-(5-bromo-2-methoxy-phenyl)-e%l^

10 1 H-imidazole;

( {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-ch!oro-phenyl } -pyrrolidin- 1 -yl-

methylene)-methyl-amiiie;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-pheny I } - 1 -isopropy1-4,5-dihydro-

1 H-imidazole;

1 5 2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-pheny1 } - 1 -(2,2,2-trifluoro-ethy1)-

4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-6-ethyl- 1 ,4,5,6-tetrahydro-

pyrimidine, and pharmaceutical ly acceptable salts thereof. Also included are

compositions containing the compounds listed in Table 4.

20 In a further embodiment, the pharmaceutical compositions of the invention

include compositions wherein the MC4-R binding compound is not 5-(4-chloro-phenyI)-

2,5-dihydro-3H-imidazo[2,l-a]-isoindol-5-ol (MASPINDOL; Compound DT).

In another embodiment, the pharmaceutical compositions of the invention

include compositions wherein the MC4-R binding compound is not 2-naphthalen-l-

25 ylmethyl-4,5-dihydro-lH-imidazole (NAPHAZOLINE; Compound AS); 10-[2-(l-

methyl-piperadin-2-yl)-ethy^^

THIODIAZINE; Compound AP); (2,6-dichIoro-phenyl)-imidazolidin-2-ylidene-amine

(CLONIDINE; Compound AY); or 2-benzyl-4,5-dihydro- 1H-imidazole

(TOLAZOLINE; Compound AZ).

30 In another further embodiment, the pharmaceutical compositions of the invention

includes compositions wherein the MC4-R binding compound is not 2-[2-(2,5-

dichlorothiophen-S-ylmethylsulfanyl^phenylJ-l, 4, 5, 6- tetrahydropyrimidine

(Compound A); 2[2-(2-chIoro- 6-fluoro-benzyIsulfanyl)-phenyl]-l, 4, 5, 6-

tetrahydropyrimidine (Compound B); l-(6-bromo-2-chloro-quinolin-4-yl)-3-(2-

35 diethylaminoethyl)-urea (Compound AN); 2-[2-(2,6-difluorobenzylsulfanyl)-phenyl]- 1

,

4, 5, 6-tetrahydropyrimidine (Compound AO); l-(4-hydroxy-l, 3, 5-trimethyl-piperadin-

4-yl)-ethanone (Compound AR); 4,6-dimethyI-2-piperazin-l-yl-pyrimidine (Compound

FP); 2-piperazin-l-yl-pyrimidine (Compound FR); l-pyridin-2-yl-piperazine
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(Compound FS); 2-piperazin- 1-y1-4-trifluoromethyl pyrimidine (Compound FT); 6-

pipei^-l-yl-7-trifluoromethyl-to^^ acid methyl ester

(Compound FU); 5-bromo-2-piperazin- 1 -yl)-pyrimidine (Compound FV); l-(3-

trifluoromethyl-pyridin-2-yl)-piperaane (Compound FW); l-(5-trifluoromethyl-|>yridin-

5 2-yl>piperazine (Compound FX); piperazine (Compound KY); or (2-Hexyloxy-phenyl)-

carbamic acid 2-piperidin-l-yH-piperidin-l-yImethyl-ethyl ester (Compound OQ).

The compounds ofthe present invention can be synthesized using standard

methods ofchemical synthesis and/or can be synthesized using schemes described

herein. Synthesis of specific compounds is discussed in detail in the Example sections

10 below. Examples of syntheses ofseveral classes ofcompounds of the invention are

outlined in the schemes below. Scheme 1 depicts a method of synthesizing

thiomethylene compound ofthe invention.

Y-OorS;
q = bond, CH2, fuscd-cydchexanc

K = various efkyl. cycloalkyl. aryl or bcteroaryl

X = I, Br orCI

15 Scheme 1

2-hydroxy or 2-mercapto benzoic acid is heated with the diamine in refluxing

1,2-dichlorobenzene to form the corresponding heterocyclic compound. The desired

thioether or ether is formed by treating the thiol or alcohol with a corresponding

20 haldgenated compound.

Scheme 2 depicts a general preparation ofethanyMinked compounds ofthe

invention.
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Scheme 2

10

15

Scheme 2 shows a method ofsynthesizing ethanyl linked compounds by treating

ot-tolunitrile with a lithium base in THF at -78 °C. A halogenated alkylaryl compound

is then added to form the ethanyl linkage. To form the heterocycle, hydrogen sulfide gas

is bubbled through a solution of the nitrite and 1,3 diaminopropane. After formation, the

product can then be obtained and purified using standard techniques.

Scheme 3 depicts a method ofpreparing methylenethio linked compounds of the

invention.

As depicted in Scheme 3, the methylenethio compounds ofthe invention can be

prepared by adding anhydrous K2CO3 to a thiophenol compound (Ar-SH) in DMF. The

solution is then stirred and bromomethyl-benzonitrile is subsequently added. The

thioether is then converted to the heterocyclic compound by bubbling hydrogen sulfide

through a solution of the thioether and 1,3 diaminopropane. After formation, the

product can then be obtained and purified using standard techniques.

As depicted in Scheme 4, cyclic amidines ofthe invention can be

prepared by reacting 2-substituted benzonitrile with hydrogen sulfide to form a

thiobenzamide. The resulting thiobenzamide is then treated with iodoethane to give a

s

Scheme 4
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thiobenzimidic acid ethyl ester. In the presence ofhydrochloric acid, the thiobenzimidic

acid ethyl ester is suspended in tetrahydrofuran and treated with hydrogen sulfide. The
resulting dithiobenzoic acid ethyl ester is then heated with various diamines, in the

presence or absence ofan added catalyst such as silver trifluoroacetate, to give cyclic

5 amidines.

The invention is further illustrated by the following examples which in no way
should be construed as being further limiting. The contents ofall references, pending
patent applications and published patent applications, cited throughout this application

are hereby incorporated by reference. It should be understood that the animal models
1 0 used throughout the examples are accepted animal models and that the demonstration of

efficacy in these animal models is predictive ofefficacy in humans.

EXEMPLIFICATION OF THE INVENTION:

15 EXAMPLE 1; Synthesis of Compounds B, HO, and IZ

Synthesis ofCompound B
2-(4

>5-Dihydro-l^-imida2ol-2-yl>benzenethiol. To a suspension of 20.0 g (0.1 12 mol)
ofthiosalicylic acid in 200 mL of 1,2-dichlorobenzene was added 21.6 mL (0.323 mol)

20 ofethylenediamine. The mixture was refluxed under nitrogen for 4 h then cooled to ca.

60 °C and 50 mL ofmethanol was added. The solution was allowed to stand at 22 °C
over night and the resulting yellow crystalline solid collected and washed with ether to

give 10.6 g ofpure product.

25 2-[2<2^hloro^-fluoro-benzylsulfanvl)-phenyn~lA5,6-tetrahydro-pyrimidine:

hydrochloride (Compound B). To a solution of 750 mg (3.90 mmol) of2-(l,4,5,6-

Tetrahydro-pyrimidin-2.yl)-benzenethiol was added 1.04 g (5.81 mmol) of l-Chloro-2-

chloromethyl-3-fluoro-benzene. The solution was stirred overnight at 22 °C and 2-3 mL
ofether was added to induce crystallization. The crystals were collected and washed

30 with ether to give 1 .34 g ofproduct.

NMR Data for Compound B

'HNMR (300 MHz, CD3OD) 5 2.01-2.09 (2H, m), 3.49 (4H, br t, J = 5.8 Hz), 4.28 (2H,
s), 7.01-7.07 (1H, m), 7.22-7.33 (2H, m), 7.48 (2H, m), 7.56-7.64 (1H, m), 7.75 (1H, d, J

35 = 7.8 Hz)

-95-



WO 02/062766 PCT/US02/03566

Synthesis of Compound HO:

Compound HO

S Scheme 5

2-(2-Naphthalen- 1 -yl-ethyl)-benzonitrile. A solution of 1 .26 mL (91 1 mg, 9.00 mmol)

of diisopropylamine in 50 mL ofTHF (tetrahydrofiiran) was cooled to -78 °C under

nitrogen and 5.6 mL (9.0 mmol) ofw-butyllithium, 1.6M in hexanes, was added via

10 syringe. The mixture was stirred at -78 °C for 1 hour and a solution of 353 mg (3.00

mmol) of a-tolunitrile in 10 mL ofTHF was added. The solution was stirred at -78 °C

for one additional hour and a solution of 1.57 mL (9.00 mmol) ofHMPA and 583 mg

(3.30 mmol) of 1-chloromethylnaphthalene in 10 mL ofTHF was added dropwise. After

stirring for one additional hour at -78°C, the reaction was quenched with water and

15 extracted with Et20 (diethyl ether) (2x30 mL). The organic layer was washed with

aqueous 1 N HC1 (30mL), water (3x30mL), brine (30mL) and dried (Na2SO<). The

solvent was evaporated to give 735 mg ofcrude product which was used directly in the

next step.

Scheme 6

2-f2-(2-Naphthalen-l-yl-ethyl)-phenyn-l >4)5 >6-tetrahydro-pyrimidine (Compound IQ).

Hydrogen sulfide gas was bubbled through a solution of735 mg ofcrude 2-(2-

Naphthalen-l-yl-ethyl)-benzonitrile in 5 mL of 1 ,3-diaminopropane for 5 minutes, as

25 depicted in Scheme 6. The reaction was capped and heated to 80 °C for 72 hours. The

reaction mixture was then diluted with 5 mL ofwater and extracted with ethyl acetate

(2x1 OmL). The organic extracts were washed with water (3x1 OmL), brine (2x1 OmL),

dried (Na2S04) and the solvent was evaporated. The residue was purified on silica gel
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(eluting with 90:10:1:1 of dichloromethane/methanol/water/formic acid) to afford 310

mg ofthe formate salt ofthe product as a colorless oil.

NMR Data for Compound HO:

5 *H NMR (300 MHz, CDC1
3) 6 1.35-1.50 (2H, m), 2.80-2.95 (4H, m), 3.03 (2H, t, J =

6.8), 3.30 (2H, t, J = 6.8), 6.77 (1H, d, J = 6.9), 7.03-7.30 (3H, m), 7.30-7.57 (4H, m),

7.67 (1H, d, J - 8.1), 7.80-7.90 (1H, m), 7.94-8.03 (1H, m), 8.06 (2H, brs, formate salt),

10 Synthesis ofCompound IZ:

Br

Compound IZ

Br

15 Scheme 7

2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-ben2onitrile . As depicted in Scheme 7

above, to a solution of 104 mg (0.470 mmol) of2-methoxy-5-bromo-thiophenol in 5 mL
ofDMF was added 162 mg (1.18 mmol) ofanhydrous to a solution of 104 mg (0.470

20 mmol) of2-methoxy-5-bromo-thiophenol in 5 mL ofDMF was added 162 mg ( 1 . 1

8

mmol) ofanhydrous K2CO3. The solution was stirred for 15 minutes at 22 °C and 103

mg (0.520 mmol) of 2-bromomethyl-benzonitrile was added. The reaction was capped

and heated to 40 °C for 12 hours. The mixture was subsequently diluted with 5 mL of

water and extracted with ethyl acetate (2x1OmL). The organic extracts were washed

25 with water (3xl0mL), brine (2x1 OmL), and dried (Na2SC>4). The solvent was evaporated

and the product was purified on silica gel (eluting with 9:1 of hexane/ethyl acetate) to

afford 102 mg of the product as a colorless oil.
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Scheme 8

2-f2»(5-Bromf>2'methoxy-pheDylsulfanylfnethyl)-phenyIV 1 A5,6-tetrahydro-

pyrimidine. (Compound DV) Compound DV was obtained from 2-(5-Bromo-2-

5 methoxy-phenylsulfanylmethyl)-benzonitrile, 1,3-propanediamine and hydrogen sulfide

in 73% yield by a procedure analogous to that used for the preparation of 2-[2-(2-

Naphthden-l-yl^thyl>phenyl]-l,4,5,6-tetrahydro-pyrimidine described above.

Following chromatography, the material was converted to the hydrochloride salt and

recrystallized from methanol/ether.

10

NMR Data for Compound IZ

'H NMR (300 MHz, DMSO-d,) 5 1.95-2.10 (2H, m), 3.45-3.55 (4H, m), 3.86 (3H, s),

4.40 (2H, s), 6.97-7.04 (1H, m), 7.36-7.65 (6H, m), 10.03 (2H, s, hydrochloride salt).

1 5 Synthesis of Compound UZ:

Compound UZ

Scheme 9

20 9, 2-r2-(5-Bromo-2-methoxy-phenyl>ethyn-3-chloro-thiobenzamtde. As shown in

Scheme 9, hydrogen sulfide gas was bubbled into a solution of2.75 g (7.8 mmol) of2-

[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-benzonitrile in 20 mL ofethanol and

triethylamine (5:4 v/v) for 10 minutes. The solution was then heated to 80 °C in a

sealed pressure tube for 5 hours. The reaction mixture was diluted with water and

25 extracted with ethyl acetate twice. The organic extracts were washed with brine, dried
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10

15

20

(MgS04), filtered and evaporated to give 3.0 g ofcrude product which was used directly

in the next step.

s

1. EtI, acetone

80°C

2. NaOH

Scheme 10

2-[2^5-Bromo-2-methoxy-phenyl)^thyl10^hloro-tMobenzimidic acid ethyl ester.

To a solution of 3.0 g (7.8 mmol) of2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-

thiobenzamide in 50 mL of acetone was added 6 mL (75 mmol) of iodoethane (Scheme

10). The reaction was heated to 80 °C for 2 hours and then stirred at room temperature

overnight. A white solid precipitated out of the solution and was filtered to give 3.23 g

of the iodide salt. The salt was neutralized by partitioning between CH2CI2 and 1 N

aqueous sodium hydroxide. After drying (MgS04) and evaporation ofthe organic layer,

2.8 g ofcrude powder was obtained which was used directly in the next step.

NH

^\
HzS.HCt

THF 45X

Scheme 11

25

2-r2-(5"Bromo-2"methoxy-phenyl)-ethyll-3-chloroKlithiobenzoic acid ethyl ester.

As shown in Scheme 1 1 , hydrogen sulfide gas (-2 mL) was condensed into a cooled (-

78 °C) solution of2.8 grams (6.8 mmol) of 2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-

chloro-thiobenzimidic acid ethyl ester and 13.6 mL (13.6 mmol) of 1 .0 M HCl/ether in

100 mL of tetrahydrofuran. The reaction was heated to 45 °C and stirred overnight in a

sealed tube. The reaction mixture was diluted with water and extracted with methylene

chloride once. The organic layer was washed with brine, dried (MgS04), filtered and

evaporated to give a crude orange oil. The oil was partially purified by chromatography

through a short column of silica gel (eluting with 5:95 ethyl acetate/hexanes) which

resulted in 1 .8 g ofan orange powder which was used directly in the next step.
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Scheme 12

2-f2r2^5-Bromo-2-methoxy-pte^^

1 H-benzoimidazole (Compound UZ). As shown in Scheme 1 2, a solution of 1 87 mg

5 (0.43 mmol) of242^5-Bromo-2-methoxy-phenyl)^thyl]-3<hloro-dithiobenzoic acid

ethyl ester in 2.5 mL oftransAZ diaminocyclohexane was heated to 1 10 °C in a sealed

pressure tube for 12 hours. The reaction mixture was diluted with water and extracted

with methylene chloride twice. The organic extracts were washed with brine, dried

(MgS04) and evaporated. The residue was chromatographed on silica gel (eluting with

10 95:5 CH2Cl2/methanol) to give a yellow oil. The oil was treated with methanolic HC1

and evaporated to yield 34 mg ofproduct as a pure hydrochloride salt.

NMR Data for Compound UZ

*H NMR (300 MHz, CD3OD) 6 1.41-1 .58 (2 H, br m), 1 .64-1.80 (2 H, br m), 1.98 (2 H,

15 br m), 2.30 (2 H, br m), 2.78-2.97 (2 H, m), 3.08 (1 H, m), 3.22-3.36 (1 H, m), 3.61 (2

H, m), 3.59 (3 H, s), 6.81 (1 H, d, J= 8.7 Hz), 7.21 (1 H, m), 7.34 (1 H, dd, J= 2.5, 8.6

Hz), 7.42 (2 H, m), 7.75 (1 H, dd, J= 2.3, 7.0 Hz).

The compounds given in Table 1, were made using procedures similar to that

20 used for Compound B. The ES-LRMS values each had a relative intensity of 100.

25

30
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Table 1: Physical Data of Selected MC4-R Binding Compounds

ID

Name 1

Molecular Formula
Exact

Mass

(free

Base)

ES-

LRMS
found

(M+H)

Melt

Point

(°C)

I

2-[2^4-Benzyloxy-ben2ylsulfanyl)-phenyl]-

1,4^,6-tetrahydro-pyrimidine; hydrochloride

C24H24N2OS
HCI

388.16 389.6
178-

179

M 2-[2-(2-Iodo-benzylsulfanyI>phenyI]-

1 ,4,5,6-tetrahydro-pyrimidine;

hydrochloride

CI7H 17IN2S
HCI

408.02 409 207-

209

N
2-[2-(2-Methoxy-5-nitro-ben2ylsulfanyl)-

pheny1]- 1 ,4^,6-tetrahydro-pyrimidine;

hydrobromide

C I8H I9N303S

HBr
357.11 358.1 239-

241

0
2-[2-<NaphthaIen- 1 -yImethylsulfanyl)-

phenyl]- 1
,4,5,6-tetrahydro-pyrimidine;

hydrochloride

C2|H2oN2S

HCI
332.13 333.1 207-

208

Q
2-[2<3-Chloro-benzylsuIfanyl>phenyl]-

1 ,4,5,6-tetrahydro-pyrimidine;

hydrobromide

C,7H I7C1N2S

HBr
316.08 317 224-

225.5

AI
2-[2-{2,5-Dimethoxy-benzylsulfanyl)-

phenyl]- 1
,4,5,6-tetrahydro-pyrimidine;

hydrochloride

CiqHtjN^C^S

HCI
342.14 343.2 201-

202

Z
2-f2-f3-Bromo-benzvlsulfanvlVDhenvll-

1 ,4,5,6-tefjahydro-pyrimidine;

hydrobromide

CiTH, 7BrN7S111 1 * Zv

HBr
360.03 361 210-

211

B
2-[2-(2-Chloro-6-fluoro-ben2ylsulfanyl)-

phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

hydrochloride

C, 7H I6C1FN2S

HCI
334.07 335 232-

233

AE
2-[2-(2-Iodo-benzylsulfanyI)-phenyI]-4,5-

dihydro-lH-imtdazole; hydrochloride

C I6H I5IN2S

HCI
394 394.9

184-

185

AF
2-[2-(2-Methoxy-5-nitro-benzylsulfanyl)-

phenyl]-4,5-dihydro-lH-imidazole;

hydrobromide

C|7H 17N303

HBr
343.1 344.1 253-

254

Y
2-[2-(2-Methoxy-5-nitro-benzyloxy)-

pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

hydrochloride

CiaH l9N304

HCI
341.14 342.1 220-

221

AA
2-[2-(2-Bromo-benzyIsulfanyl>phenyl]-

1 ,4,5,6-tetrahydro-pyrimidine;

hydrobromide

Cl7H l7BrN2S

HBr
360.03

361.0

(id.

int = 96

177-

179

P
2-[2-(3-Iodo-ben2ylsu!fanyl>phenyl]-

1 ,4,5,6-tetrahydro-pyrimidine;

hydrobromide

C,7H17IN2S
HBr

408.02 409 183-

185

AC
2-[2-{2-Methoxy-5-nitro-benzylsulfanyl)-

pheriyl]-3a,4,5,6,7t7a-hexahydro- 1
H-

benzoimidazole; hydrobromide

C2,H23N303S

HBr
397.15 398.1 >240

AL
2-[2-{2-Methoxy-napthaIen- 1 -

ylmethyIsuIfanyl)-phenyl]- 1 ,4,5,6-

tetrahydropyrimtdine; hydrochloride

C^HmNjOS
HCI

362.1 363

AM
2-[2-(5-bromo-2-methoxy-benzylsulfanyl)-

phenyl]- 1 ,4,5,6-tetrahydropyrimidine;

hydrochloride

C l8H,*BrN2OS
HCI

390 390.9
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High-Throughput Receptor Binding Screening for MC4-R Binding Compounds

A. Preparation ofMembranes from MC4-R Cells

5 A crude preparation ofplasma membranes, of sufficient purity for use in the

scintillation proximity assay (SPA), was prepared using the following protocol (Maeda

et al. (19$3) Biochem. Biophys. Acta 731:1 15-120).

MC4-R cells were stable recombinant K293 cells overexpressing the MC4-R.

The cells were routinely cultured and passaged in a growth medium composed of

10 DMEM base medium: 10% fetal bovine serum (FBS), IX Glutamine, and 0.5 mg/ml

G41 8. Terminal cultures (i.e., those which will be processed to produce plasma

membranes) were grown in identical media, with the exception that the media contained

0.2 mg/ml G418.

At 4°C, harvested cells were pelleted and immediately washed with 25 mL of

15 PBS. The washed cells were resuspended in two volumes ofSTM buffer (0.25 M
sucrose, 5 mM Tris, 1 mM MgCk, pH 7.5), containing Boehringer Complete™ protease

inhibitors. Cell breakage was accomplished using a Dounce homogenizes After 20-30

strokes, nuclei and unbroken cells were pelleted by centrifugation at 1 100 rpm for 5

minutes. The supernatant was saved and the pellet was resuspended in 1 volume of

20 STM/protease inhibitors, and then a further lysis step was carried out by the Dounce

homogenizer (10-20 strokes). This material was then combined with the first

supernatant. 1 1 .25 mL ofthe homogenate was gently layered on top of 27.25 mL f42%

(w/w) sucrose (5 mM Tris, 1 mM MgCb, pH 7.5). After spinning at 28,000 rpm

(ultracentrifuge, SW-28 rotor) for 90 minutes, membranes were collected at the interface

25 with a transfer pipette.

The membrane suspension obtained from the sucrose interface was collected and

diluted with 5 mM Tris and 1 mM MgCh. Membranes were collected by a further

round ofcentrifugation at 33,000 rpm for 30 minutes (SW-41 Ti rotor). The pellet of

membranes was subsequently resuspended in a small (0.5 mL) volume ofSTM, using a

30 2 mL Dounce homogenizer, and immediately frozen. The resulting membranes were

stable to both freeze-thaw cycles and temperatures around 4°C for at least 6 hours.

B. High-throughput screen

A scintillation proximity assay (SPA) format ligand binding assay was used.

35 The membranes from the MC4-R mammalian cells (K293 expressing MC4-R) were

bound to wheat germ agglutinin (WGA) coated SPA beads. The membrane coated SPA

beads were added to screening plates, which contained the test compounds pre-dissolved

in 30*iL of 10% DMSO. After pre-equilibration ofthe receptor coated beads with the
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test compounds (1 hour), 2nM ofradioactive iigand ([
l25I]NDP-a-MSH) was added.

Since the binding ofthe radioactive ligand to the receptor causes the scintillation of the

beads, blockage ofthe binding of the radioactive ligand by a small molecule causes a

reduction in scintillation.

5

1 . Pre-Binding ofthe MC4R Membranes to the WGA-SPA beads

The membranes were mixed with the SPA beads to make a 2X stock of

membrane and beads.

For a twenty plate batch of screening plates, the components were mixed in

10 proportions given in Table 2. The membranes and beads were stirred with a magnetic

stir bar at room temperature for 1-2 hours to allow binding.

Table 2

Component Volume Final Concentration in Assay

4 mg/ml WGA-SPA Beads 14.4 mL 25 p,g/well

MC4R crude plasma membranes* 600 *iL
#

5 ng/well

SPA Binding Buffer 100 mL N/A

IS the exact amount ofmembranes used varies with the quality of the membrane preparation and must be checked for each new batch.

2. Binding Assay

The following assay was performed with automation using a Titertec MultiDrop

with plate stacker.

20 30 ixL of 10% DMSO was added per well to the dried compound film in an

OptiPlate. Then, 5\iL ofcold NDP-a-MSH was added to the control wells.

Subsequently, 50^1 per well of2X membranes and beads were added and pre-

equilibrated with the compounds for 1 hour.

Binding was initiated by adding 20^L of radioactive ligand (a 20 nM solution of

25 [
l25
I]-NDP-a-MSH) to each test well. The plates were incubated overnight at room

temperature and read the following morning.

The reagents and amounts are summarized below in Table 3.
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Table 3

Reagent

Volume
(jHL)

Max (100%) Min (0%) 50% Test

20%DMSO 30 30 30 30

2X membranes + beads 60 0 60 60

2nM [

,2s
Il-NDP-a-MSH in

binding buffer

20 20 20 20

NDP-a-MSH (5nM in H20) 5 0 0 0

NDP-a-MSH (20 nM in H20) 0 0 5 0

Test Compound* 0 0 0 5uM
•

Test compound stock diluted in BuOH 1:10, 25 jaL dried in assay plate in hood prior to addition of assay buffer. Weil contained

5 0.5 nmol ofeach test compound (20/well) in 2.5 pL 100% DMSO.

Potency of inhibitors was quantified with respect to positive (100% inhibition)

and negative (no inhibitor; 0% inhibition) controls. The following formula was used:

1 0 % Inhibition = { I -[cpm-(positive control)]/[(negative controI)-(p°sitive control)]} * 100%

Results from the SPA, are summarized in Table 4. In Table 4, * indicates good

inhibition ofthe MC4-R, ** indicates very good inhibition ofthe MC4-R, and ***

indicates exemplary inhibition of the MC4-R.

1 5 Compounds which were found to be not active as MC4-R binding compounds,

using the SPA assay described herein, are depicted in Table 5.

In an embodiment, the present invention pertains to the compounds and methods

described herein provided that the compound is not selected from the group consisting

ofthose depicted in Table 5.

20
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Table 4

ID
CHEWOCAL
NAME

Mol

Weight Structure
MC4-R
Binding

A

2-{2-C2X>chtoftJ

393.7877

B

2-p^2-C»*m>-«-

flUOCO-

phenyl,4.5,6-

pyrimUM: Ha

415.7566
•*

D

2<2-

phenyQ-1.4.5,6-

Mahydm-
363.3214 or •

E

2-{2-

Pent*d»eytsu8sn

pyrinikSfMi Hft

483.6

F

2-{2-

Cydohexylmettiyt

pyriMdbM; H8r

369.369 a? •

G

2H2^244ethy»-

pymnkluw; HBf

377.3483

Q-D
s

-o

H
benzytwtfanyf}-

phanyq-1,43.6- 408.319

<

1

2-{2-(4-Boniytax>

phanyO-1.4^,6-

pyrinAf HO

424.9934

\
M

2-(2-C2-l«fe-

pyrinndbMiHQ

4447659
op
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N benzytstrfbnyQ-

pynnnidMC

438.3453

q><>

0

o
1-

ytnwtiyludtJuiyQ-

phenyQ-1.4.&.e-

p^itiASnsc MCI

368.9293

QD
***

j

p

242<S4odo»

benzytsuSsnyQ-

phenyf-1.4.5.5- 489.2179

QD
*

Q

2^2-OCtto»-
NozylMitefiyQ-

ptwnyQ-IAS,e- 397.7662

QD
Pa

R

l^ifajikflnOi HCI

378.922

Q-O

s phenyQ-l.43.e-

tafrahydro-

pynrnkfine; HBr

381 3119

Q-D
s

k

T
beozytaitinyQ-

phenyQ-1.4,5,6- 397.7662

u

2-p-(2-Ruo»o-

bMBytndtany^

phenyQ-1.4.54- 381.3119

Q-D
8 •

V
fetfluofomethyt-

phenyQ-1,4,5.6-
499.3179

Q-D
•

W
242<W«e4httnf

ptwnyQ.1A5.e-

pyi%nfc£ne; HCI

348.8957

Q-D

£>
o
\

•

X phanyQ-IASjB-

pyrts^^n#^ HCI

454.8659 h •
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Y

2-p-g Uvtouxy*

nrtro bonxytaxy)-

phenyl}- 1.4.5.6-

pyrimldtn«;Ha

377.8267

z
befaytsuOanyt)-

pb«nyQ-1 .4.5.6-

pytmUinoi KBr

442.2175

AA

2-t2-<2-ewmo-

ph*nyQ- 1.4.5,6- 442.2175

q-o
s
/ *•

AB banZylMdhnyQ*

cShydro-IH-

Mfegto

357.2777

AC

2<2-

BenzytsuRanyl-

dfiydro-iM-

imktwolp:Ha

304 8425 •

AE

2-{2-(2-tocJo-

phenyO-4,6-

cfiiycfco-IH.

bnlduoto; HQ

430 7391 *»

AF

2424Z<Methaxr;

rvtoo-

phenylH.5-

dihydnMH-

imrtaxofeHBr

424.3184

AG

2-(2-<24le(hoxy-S

hexahydro- 1 H-

478.41 -A ***

AH

2i2^Naphlhalen-

t ykitdthoxy}-

phenyQ.1AS.6-

pyrinwfino;

362.4327 of
c?

•*

Al

2-t2-(2«5-

Dvnolhoxy-

bereytsuttanyQ-

4 ^ ft.

pyrirakfin^Ha

378.922 •*

AJ

M^-Methyi-
aapMfutan-1-

346.4962 •**
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AK 376.8819

AL

2-t2-(2-M««hcay

yfcMthytuiCinyQ-

phiflyQ-M.S.6-

pyrinidbw^ HQ

398.9556
***

AM

2H2-(S^romo-2-

moftexy-

tttarytsutefiyl)-

tatrihydw

427.7917

AN

t-(0-Oromo-2-

cMo«>-quinofljv4-

y<XH2-
tftthytwntno

«hyt)-uroa

399 7179 *

AH

2-(2-<2,MXSuoro-

harwfl-1 4.5.6-

pyiuiikfirM; HBr

480.2143
•

AP

P<*ridav2-y<)-

10H-

phenotNazzn*.

HO

407 04PQ

car

AO

fiiSuofotrwthyS*

totrahycfto-

canwinxMC aoo

507.5465
*

AR
H4-Hyd»xy>

p(paffcft>^y()-

•Otanon*

185.2664

-<
**

AS

2-M*phthaten-l-

Metal*; HQ
246.7386

of?
*

AT 552.7096

AU

hK2-Cydopropj4-

bitfyUmtno)-

to*tajro(i,2-

342.4846
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AV

(2-ttapropj0-

342.4846

AW 287.4485

AX
Hi> y M

505.6509

AY

<2,MHchJony

«ntdazoidkh2-

Ha

266.5561 •

AZ (fhydro-lH- 160.2188 \-4 Q

BA
3,4A6-te»shyrfn]

2H-

[I^JbipyncinyM- 489.5843 •

BB

pyiwnUfM

334.2216 •

BZ
banzeneOaor

192.2848 cxy
1
H

•

BD 408.319 •

BE
Totretiydr^1

IWlfl MIIMMtli*

1Xfion«HBr

460.3948

BF

2<{2-(3-ft»enyl-

propvtsua«n»<)-

391.3752 •
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BG
Triftwroimtfiyl.

phonyQ. 1,4,5,6-

pyntnxfine: KSr

431.3197< •

BH
qunefaa

281.2806

ccy.
*

Bl
3-Nteo-

201.6116

BJ 163.1791 V-O-T *

BK
2-PhanyM£.

c»tydro-lK- 146.1919
•

BL

2.0-

BonzyteuB&nyf*

ph«iyf)-l .4.5.6-

tttahydn-
282.4094

b
*

BM

2-p-<4-ttiVeuly*-

bMizyt&uttanyQ-

ptwyQ-lASjB-

pyrimkfin.; HBr

419.4289 op •

BN
ph*nyt>u9anyQ-

bulyrgnitrito; HBr

492.4827
•

BO

2<2-(3.4-0«T>«lhy

ptwnyO-lASJ-

pynrrosoo; rM

346.9232 I •

BQ
T»fr»hycto-

piMnytsolsnyfcns

HBr

388.3312 •

BR

2<2-(4-eromo-

banzyfetAfiyQ-

phenyQ-1.4j5> 44Z2175 •
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BS phflnyQ-l 4<H

pynmkfine; H8r

432.2109 %
D

•

BT

2-

ytnwBiytsufany^-

tstrahydro-

py:Ui«iirw; H3*

413 3813

BU

2{2-<4~Ruo«o-

benzytstrfbnyl)-

ph«iyQ-lA&.6-

pyrimidvMC HBr

381 3119 X •

RV
ytrnethybuttanyl)-

totrabydro- X
RWDW

t»trahydro-

pyrimicfan*; HBr

4QQ 117Q*157i7-»> 1 /tJ

D
•

rx
Totrahytfro-

pyrimitftv2-y0-

plMnytsitfsnykno

(hyO-benzoretrfe;

HBr

OOO.oolc

Q-D

—

O

•

BY
Tafrahycto-

pyrirekfin-2-yD-

HBr X
B2

2<2-<4-Mett«My-

pynmiine; HQ

348 8957 X *

CA ho- 156.614 *

CB
3.5-Ba-

bwxwmfcfinr.HO
292.6105 *

CC

2-(2*

B<*nzylsu&xnyV

imidazole; MO

304.8425 •
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CD

(2^utoxy phtnyf)

cafbtmc sod 2-

Pfc«i*vt-yM-

#star Fofn»u»

463.6221

CE 477.649 ™ •*

rcOr
imktezoto; HCJ

261.5479
•

Vssl

4-Ph«ny4-2-

HI""" lTrvr oan 4326 9 •

CnNMir-DonZYv*

M".W-cfimaOiyt-

•Otant-1.2-

on? Adfift *

O** » .fcJJO 1

cx •

•thaiw-1.2-

<feanw»

007 2Q16 •

CO

7-CNtmM.S-

pip«r*2in-1-y#-

quhotn.;

Oxatats

365 8208 X>du *

CP
7-Chtoro-»>

ptwrazfev-iy-
275 7808 •

CQ
dfanMhyl 2-

pjpor*2in-1-y*- 321.8108
•

CS 226.1046 •
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0

1

2«2-

b
•

phanyQ-

huatydro»lH-

bontoftnidMBhi

HCJ

2-(2-(2-CWoro-6-

Bumo-

3J.4^.6,7.7«-

h*xafryiiro-)H-

HCJ

b

bcnryfaufUnyf)-

phanyQ-

3a,4,5.6,7.7a-

haxahytfo-lH-

HO

AOA OQA7 M

CY
isoquinofne-4-

3lO.42l0 *•

cz

2-f2-<PyriifiKa-

phenyl.4.5.6-

pyrimkfiiw

OOI 0071283.3972 a?

DA

t-Pyiidtv3-

yfcmCryl-2-P-

<pyri*v3-

phenyl}- 1,4,5,6-

totrahyUfo*

pynmoov

374.5096%
noUD

2-i2-<2-Elhoxy-

ph«nyf)-1.4 >Sa
6-

tetrahydro-

pywrwilna; H8i

345.30a/
•

2-J2-<2>0ifne4hy

phenyQ-1.4jS.6-

pyronkfin©; KCt

o4o.y232

Q-D

-b-

*»

on

2H2-C2-

BefttefMsulosiyt

matfcyt

p*»onyq-1A6.6.

pyrknidne; HBr

C17 cinoOI / .O lUO

Q-O
•

DE

442-(1.4^>

pfhznitSn-2-ytf- 414 36Q1 ft*

OF

2H2-(2-M8*<wy-S

rrifiro*

banzytsuBanyQ*

pyifcftv-3-yQ-

MA6Whydit
pyninidffw^ H&

439.3331
**
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DG

MH2 MrtfNiry

ppuwtna; MCI

348.8957 oft ft*

DH
CycfaponlytaaEy-

pydnUnsc HBr

447.4393
**

Dl
1.4A6 mnhftK

pyrenxtn*;

Format*

282.3465
•

DJ

OvMthooqr*

phenyl 1 AS.*-

pymi tiding

423.374
*

OK
5-

phanrt-IAS.*

pyrimtfnacMBr

421.3581
•*

DL
bMttfl ,4J£aitiiv

5-

phenylMAS.*

451.3844
*#*

DM

2^2^(S-0uon>-2-

bcnzyfauRuiyf}-
411.3381

**

DN

14l«thyV2^2-

fnapMisltn-1-

ytomfliytsdbflyQ-

piMnyiJ-MAe.

titJihydR>>

pyrfmtfm;

392.5262

DO
(napttfufen-l-

pben>Q-4,S*

<£hydro-1H-

332.4693

X?
•••

DP ptwny(H^*
413.7649

V
•••

DQ

pyrfnwSne;HCl

411.7251 ***
!
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DR 316.4027

DS
t-fZ-Ptmnaocf-

pyibnkflMj HQ
288.7759 of

DT
WdnwRI-
•Ji»oindD4-5-ol

284.7448

DU
phenojcynwthyfj-

totrabydro*

pyrin***; HQ

332.8291 a? •

DV
Onwrthoxy-

DW

2-{2-<S-8ron»-2-

bonzylsuttanyQ-

diro«thy4-1.4.S.6-

pyrinidSnt

419 W5*>

DX

2-{2-(2-«elhcxy-

1.4.5.6-Wiahydre

pyrimUfM;
328 3722 of

DY

2<2^&«ran«-2<

m*thoxy-

knkfcuoto

405.3586 •••

DZ
|

2-[2-(5*oiW^.

mtthoxy*

pyrfmtfM

459.33

EA

2H2g>

pyrfrnkSn*; HQ

378.922 •**

EB

M2^eran»4-

tenzyfcufen*

M.5.ft-»trahy*a

419.3855
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2-(5-6rorao-2-

334 2364 ^5V
*

b*nzyt*tffanyQ-

phanyQ-IAS.6-

pyrtrnkSne; H8r

472.2437 cc?r ***

FF phwiyQ-4,5- xft
•

••«

P 1
1,2JXa«r«hydro

OUQ.OuOJ
•

Ck*tlN

^-(KphwiyW-

<Brydro-lH-
114 OftCQJ14.0000

•

CI

2-(2-(4-Ct*XO-

frtwnoxy)-ph«n)4}

4.fr<Shy(to-lH-
of *

CM

2-{5-Bnwno-2-(S-

b«nzy&iUnyQ-
|JUMUIL| it*.

pycimkfin*;

**•

FN

2-{2-<Naphtha»on-

4,5-dthydio-1H-

Formato

rid q7ftq

bo

PO

2-f4-B«Kno-2H$-

benrytsuBanyfy-

ph«ny1}-MA«-
470 PP7ft•*/ Vr.414- r O

EP

2-{2-(2-Broro-«-

phenyQ-l.4j5.6-

pynmkfin^HBr

472.2437 ***

EQ

2-tH5-Bromo-2-

bemytatffsnyf)*-
405.3586 *•*
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ER
l-ytaxyHiMiiyf}.

bnnal*

334 3789 of
do

•

ES

2H2-(Naphthrfer».

t.4^,frtotiuliyjju

pyriMMfijie.

348.4058 op *

ET

2-J2-(Bph«nyV3-

phenyl}- 1,4^,6-

t*trahydro-

pyrtnw&w; M&

439.4192

8

FIJ

2-(2-<NapMMbf>«

pyruntikw;

Formate bo
•

cv

2-{2-<S-Bromo-2-

ISny^phenyQ-

t .43.6-tub uitfdio

pyrimtfno

Til 1
a? *

put

2-{2^5<3*xo-2-

bonzylsuBanyO-

phenyq-MA6-
teSttryctro-

pyrfrntfno; HCI

a?

2-(2-<2-M«ih0Jty-S

thsofrfwrXKyt-

benzytstAartf).

ptwnyQ-1.4.S.e-

pyrfmMn^KCI 1
*•*

EY

2-{2«B<phanyM-

pythwidbiK

FofTTtStB

404.5372
a?>

EZ

2#-<5-to<to-2.

tvtnfij^fto-

pynmkjno;

Formate

484.3622 ••*

FA

2-{2K5-Ofon»-2.

. . _ | ... n a

lASAttrahyrjro

pyriraifn*

409.3222 •M

FB

2^2-(&«RMno-2-

fluonyfjfaenyi}-

1,43>WWhydm
pyrhttfr*

409.3222 »•*
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PC

2W-
CNmathoxy.

pyrimtfna; HBr

499.4717

?

FD

242<(9H*Fluonm-

pfwyQ-M.5.6-

totrahydK^

pynraadno; H8r

437,4033 of

FE

nuofo-4-ai«thoxy<

486 9987 **

FF
rtJiytautfanyQ-

phmyQ-1.45.S-

ifymiijifiiM. HO

382.9562 of ••*

rVJI

2-^4 Mothmry-

434.5634
***

phenyl 1.4.5,6-

tBtnhydro-

pyriMdht;

Formate

FHin

RMtfMXy-

dfrydn>1H-

rroefcuoto:

Fomut*

441.3253
•**

CI

2-(2"

Docu 1lydiyfa uffin

yH>hanyt)-MA6
404.5372

FJ

2-0-Amino-

propytMiwioj-e-p

bCAZortftrfc;

Formate

452.3764

FK

i^W
yw

phenyl 1 ,4,5,6-

Wnhydro-

pyrtmkfina;

528.6517
•*

FL

phtnytefliyiiyl-

pyifenkfna;

458.5854
*»

FM

2-p-(NapW*»l4«v

1-

ptwnyQ-IAS.9- 378.4993

6o
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PM
ptmrfr

bsnzamkte;

Formats

•

benzamkflno;
Oaf 1

Ml

cry

pyiwnx&ns
1Jt.cW

CAr<J

8-toopwpyW.3-

dknothyl-6-

pjperazin-l-yt-3,4

cfc>ync&H>-6-

Q-t/i /lino
*314.4J0O

rn 4C4 04AO N

O
ETCro

1-Pync&v2^-
1 OO.Z224

H

0
6

CTr t <:o2.2Uo5

pi |

S-f»j>«ra2ir»-1-y4-7

tnfluorotnsthyf-

thienoft.2-

b]pyifcBnfr>3*

c*tbcayfcadd

OMftiyf «stai

*

FVr V t4o. lUDo

Or

FW TrifluoconwSiy^

PjrHdw-2-yO-
231.2207 OCT •

FX
US-

TJt% - rt— aniKXHiKiwinyv

pyridm-2-yO-
231.2207 •
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FY 265.3581 a? •

P7

1-

ytmaftylstftoiiyQ'

ph«ny<}-1,4,5,6-

pyrinwSfie;

FOfTTl&t*

378 4993

f5AUr%

2<2-<5-EfcynyM-

boruytouJUnyQ-

PVrimidbw: HCI

372.9177

fJD

2-{2-{5-6ron»-2-

banzyfrM.S.6-

pyrin*fn«;HCJ

441 fllftfi*Mt I.OI oo **

laU phenyQ-1.4,5.6.

pymiu&M^ HQ

rsnuu

M2-(S-Brww>-2-

cydoponiytaxy-

pnsnyif-iAr»^r-

pyrimxSnt;

Formate

##•

ftpvat

2^-<5-8ron»-2-

•thoicy-

benzytsttfanyQ-

ph«nyq-M,5.6.

titrahydRh

pyrinidbMS hcj

441 Rlftfi

van

2-(2H5-eranio-2*

piopoxy

bamyteulfanyO-

phenyq-l.4A6-

Mrstiydro-

pyrimidbw HCt

455 8455 **•

GG

p-(5-B«on»-2-

benrytsrfanyf)-

bflfKyQ^sSiyl

unJncHCI

430.8357

GH

4-f2-(5-eron»-2-

benrybrfanyl)-

mofPheb^HO

444.8192

Gl

l-{2-(5*rofn^2-

497.4145
**
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V3l\

(1-f2<5-Bron»-2

matooxr-

bonzyQ-pynotifin

•dd ton-butyl

ou/.4yio

°^

ry\
VaL

2H-

(1^Jb«>yrazinyl

ortc oooo395.3232 or.

C-{^-{3-<S-Bro«TK>

tnorphoirv2-y^-

2HCI

548.3308
ax

»

GN

2-(5-8romo-2-

491.4131
co?

GO

M2-(2-MgthaxyS

bwzytsuflanyl)-

phenylJ-IAS.e-

tatrfthydro-

pyrfnridin©; HCt

362.9226
a0

GP
mtthoxy-

benzyk>xyrp««hyf)

phenyq-1A5,6-

tetnhydro-

pyrimkfine; MO

425.752

GQ

2-(2-JS<S>

DinwOiyl but t-

ptonj<M«4A6-

pyriraUbwi HCI

429.0252

onvan
3-Benzytktono-2-

(2-nwOiylamino-

feafadoM-one

278.3538

pynmkSn*

346.4962

GU

J2-iS-6nwno-2-

402.7819

GV

2<{2-(S-&oai>-2-

boprepoxy-

benzytsuKanyQ-

phenyQ-l,4.5jS-

pyrwnkfin*;HQ

455.8455 •*•
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GW
futpMhatao-l-

pyilnwifM; HQ

412.9824

GX

2»{2-(2-P*opoxy-

lupttfhaloivl-

ytawffiyfeufenyQ-

pyrirofcfioo; HQ
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TABLE 5
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Example 3: cAMP Assay for MC4-R Antagonist Activity

Method

5 MC4 Receptors are expressed in stably transfected K293 cells. The cells

are incubated in DMEM base medium (10% FBS, IX glutamine, and 0.4 mg/ml G418)

at 37°C, in an atmosphere of6.0% CO2 and 90% relative humidity. Two days before the

experiment, the cells are trypsinized and 200 til ofthe cell suspension (138,000

cells/ml) is deposited into 96-well Costar cell culture plates.

10 The test compounds are then dissolved in DMSO creating a 30mM stock

solution, which is subsequently diluted to 180, 650, 20, 6.6, 2.2 yM in OPTI-MEM

(GIBCO-BRL) media with 50 \iM IBMX (isobutylmethylxanthine, Sigma) minutes

before the experiment.

The media is then thoroughly removed from the cell culture plates

15 through a 12-channel straight manifold. 90 \xl ofOPTI-MEM media with 50 jiM IBMX

is added to each well (McHale et al. FEBS Letters 345 (1994) 147-150). The plate is

then placed in an incubator set at 37 °C, 6.0% C02 and 90% relative humidity. After 15

minutes of incubation, 90 \i\ ofthe test compound solutions (or a control solution of

OPTI-MEM and IBMX) are added and the plates are incubated for another 1 0 minutes.

20 20 jal of the ligand MSH solution in OPTI-MEM is then added. The cell plates are

incubated for an additional hour at 37 °C.

After the incubation, the media mixture is removed by 12-channel

straight manifold. 60 \d of70% ethanol is added to each well. The plates are then

placed on a shaker for 30 minutes to extract the cAMP. The amount ofcAMP is

25 detected by the cyclic AMP [

l25
I] Biotrak SPA screening assay system (Amersham).

The system involves adding 50 \xl of IX assay buffer into each well ofan OptiPlate-96

(Packard). 50 jil ofthe tracer solution (cAMP-
l25

I) is added into each well. 5 ^1 of the

cAMP extract is added into the mixture, followed by the addition ofcAMP antiserum

and 50 jil ofSPA PVT-antibody binding beads. The plates are then covered with

30 TopSeal-A (Parkard) and incubated at room temperature for up to fifteen hours before

being analyzed using aTOPCOUNT machine.

Compounds O, N, AG, AL, and AM were found to be at least 100 fold

more selective for MC4-R than MC1-R, MC3-R and MC5-R.

35
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Example 4: In Vivo Assay for MC4-R Antagonist Activity

The following in vivo assay was used to test the effects ofMC4-R

antagonists on mice.

5 Male lean C57BL/6J mice were individually housed in macrolon cages

(22 ± 2C°; 12:12 h light/dark cycle with lights off at 6 pm). Tap water and mouse chow

diet were given ad libitum. Mice were stereotaxically implanted with a chronic guide

cannula aimed to the third ventricle (intracerabroventricular) one week prior to testing.

It had been previously determined that food deprived lean mice which

10 had been injected with 0.1 nmol ofMT II (a MC4-R agonist) prior to refeeding showed

decreased feeding response within 1 hour of injection (Figure 1). In previous

experiments using peptidic MC4-R antagonists, it has been shown that the decreased

feeding response ofMT II treated food-deprived mice can be reversed by the

intracerabroventricular injection ofMC4-R antagonists.

15 In this experiment, food deprived lean mice were injected

intracerabroventricularly with either CompoundN or Compound O, at a dose of 1 5 nmol

prior to injection ofMT II at the dose of 0.05 nmol.

The results ofthe experiment are shown in Figures 2 and 3. Figure 2

shows that administration of 15 nmol ofCompoundN partially reverses the effect ofthe

20 administration ofthe MC4-R agonist, MT II. Figure 3 shows that administration of

Compound O did not significantly effect the food intake of mice treated with MT II.

Example 5: cAMP Assay for MC Receptor Agonist Activity (cAMP Assay)

The cAMP assay identifies compounds which have agonist activity

25 against MC receptors. It is used to identify the selectivity ofagonist which selectively

antagonize receptors of interest. The following method is outlined for MC4-R, but

corresponding procedures were used for the other MC receptors, MC1-R, MC3-R, and

MC5-R.

30 Method

MC4 Receptors are expressed in stably transfected HEK293 cells. The

cells are incubated in DMEM base medium (10% FBS, IX glutamine, and 0.4 mg/ml

G418) at 37°C, in an atmosphere of6.0% CCb and 90% relative humidity. Two days

before the experiment, the cells are trypsinized and 200 pi of the cell suspension

35 ( 1 38,000 cells/ml) is deposited into 96-well Costar cell culture plates.
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The test compounds are then dissolved in DMSO creating a 30mM stock

solution, which is subsequently diluted to 1 80, 650, 20, 6.6, 2.2 jiM in OPTI-MEM

(GIBCO-BRL) media with 50 fiM IBMX (isobutylmethylxanthine, Sigma) minutes

before the experiment

5 The media is then thoroughly removed from the cell culture plates

through a 12-channel straight manifold 90 nl ofOPTI-MEM media with 50 *iM IBMX

is added to each well (McHaleet al. FEBS Letters 345 (1994) 147-150). The plate is

then placed in an incubator set at 37 °C, 6.0% CO2 and 90% relative humidity. After 1 5 /

minutes of incubation, 90 jil of the test compound solutions (or a control solution of

10 OPTI-MEM and IBMX) are added and the plates are incubated for another 10 minutes.

20 \i\ of the ligand MSH solution in OPTI-MEM is then added. The cell plates are

incubated for an additional hour at 37 °C.

After the incubation, the media mixture is removed by 12-channel

straight manifold 60 pi of70% ethanol is added to each well. The plates are then

1 5 placed on a shaker for 30 minutes to extract the cAMP. The amount ofcAMP is

detected by the cyclic AMP [

l25
I] Biotrak SPA screening assay system (Amersham).

The system involves adding 50 nl of IX assay buffer into each well ofan OptiPlate-96

(Packard). 50 ^1 of the tracer solution (cAMP-
,25

I) is added into each well. 5 nl ofthe

cAMP extract is added into the mixture, followed by the addition ofcAMP antiserum

20 and 50 |il ofSPA PVT-antibody binding beads. The plates are then covered with

TopSeal-A (Packard) and incubated at room temperature for up to fifteen hours before

being analyzed using a TOPCOUNT machine.

INCORPORATION BY REFERENCE

25 The entire contents of all references and patents cited herein are hereby

incorporated by reference. The entire contents of U.S. Patent 5,908,609 and all its

references also expressly incorporated herein.

EQUIVALENTS

30 Those skilled in the art will recognize, or be able to ascertain using no

more than routine experimentation, many equivalents to the specific embodiments and

methods described herein- Such equivalents are intended to be encompassed by the

scope ofthe following claims.

-166-



WO 02/062766 PCT/US02/03566

CLAIMS

1 . A method for treating a MC4-R associated state in a mammal comprising

administering an effective amount ofa MC4-R binding compound to a mammal, such

5 that the MC4-R associated state is treated, wherein said compound is ofthe formula (I):

B-Z-E (I)

wherein

B is an anchor moiety;

10 Z is a central moiety; and

E is a MC4-R interacting moiety.

2. The method ofclaim 1 , wherein said compound binds to the MC4-R with an IC50

ofabout 5 \M or less.

15

3. The method ofclaim 2, wherein said compound binds to the MC4-R with an IC50

ofabout 1 or less.

4. The method ofclaim 3, wherein said compound binds to the MC4-R with an IC50

20 ofabout 0.5 \iM or less.

5. The method ofclaim 4, wherein said compound binds to the MC4-R with an IC50

ofabout 0.1 nM or less.

25 6. The method ofclaim 5, wherein said compound binds to the MC4-R with an IC50

ofabout 0.05 \iM or less.

7. The method ofclaim 6, wherein said compound binds to the MC4-R with an IC50

ofabout 0.03 nM or less.

30

8. The method ofclaim 1, wherein said compound is an antagonist ofthe MC4-R.

9. The method ofclaim 1, wherein said compound is an agonist ofthe MC4-R.

35 1 0. The method ofclaim 1 , wherein said effective amount is effective to treat a

disorder associated with pigmentation, bones or weight loss.
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1 1 . The method of claim 1 0, wherein said effective amount is effective to treat a

disorder associated with weight loss.

1 2. The method ofclaim 1 1 , wherein said weight loss is a result of anorexia nervosa,

5 old age, cancer cachexia, or HIV cachexia

1 3. The method ofclaim 1 , wherein said mammal is a human.

14. A method for treating an MC4-R associated state in a mammal comprising

1 0 administering an effective amount of a MC4-R binding compound to a mammal, such

that the MC4-R associated state is treated, wherein said compound is ofthe formula

(III):

B-L|-A-L2-E (HI)

15

wherein:

B is an anchor moiety;

Li and L2 are linking moieties;

A is a cyclic moiety; and

20 E is a MC4-R interacting moiety,

15. The method of claim 14, wherein B is substituted or unsubstituted alkyl, alkenyl,

alkynyl, aryl, or heterocyclic.

25 1 6. The method ofclaim 1 5, wherein B is aryl.

1 7. The method of claim 1 6, wherein B is carbocyclic.

1 8. The method of claim 1 7, wherein B is phenyl.

30

1 9. The method ofclaim 1 8, wherein B is substituted with at least one substituent,

wherein each substituent is independently selected from the group consisting of

halogens, alkoxy, hydroxy, alkylcarbonyl, cyano, nitro, thioether, thioalkyl, thiol, alkyl,

alkenyl, alkynyl, aryl, arylalkynyl, and arylalkyl.

35

20. The method ofclaim 19, wherein B is substituted with at least one halogen.

21. The method of claim 1 9, wherein B is substituted with at least one alkoxy group.
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22. The method ofclaim 20, wherein B is 2-alkoxy-5-bromo phenyl.

23. The method ofclaim 22, wherein B is 2-methoxy-5-bromo phenyl.

5

24. The method ofclaim 19, wherein B is substituted with at least one alkyl group.

25. The method ofclaim 16, wherein B comprises more than one aromatic ring.

10 26. The method ofclaim 25, wherein B is substituted or unsubstituted naphthy1,

fluorene, anthracene, or biphenyl.

27. The method ofclaim 26, wherein B is substituted or unsubstituted naphthyl.

1 5 28. The method ofclaim 26, wherein B is substituted with one or more substituents

selected from the group consisting of halogens, alkoxy, hydroxy, alkylcarbonyl, cyano,

nitro, thiol, thioether, thioalkyl, alkyl, alkenyl, alkynyl, aryl, arylalkynyl, and arylalkyl.

29. The method of claim 1 5, wherein B comprises a heterocycle.

20

30. The method ofclaim 29, where B comprises a substituted heterocycle.

3 1 . The method ofclaim 29, wherein B is substituted or unsubstituted furanyl,

imidazolyl, benzothiophenyl, benzofuranyl, quinolinyl, isoquinolinyl, benzodiozanyl,

25 benzoxazolyl, benzothiazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, piperidinyl,

indolyl, thienyl, pyrimidyl, pyrazinyl, purinyl, or deazapurinyl.

32. The method ofclaim 14, wherein L\ is a covalent bond or a substituted or

unsubstituted chain ofone to six atoms.

30

33. The method ofclaim 32, wherein said chain comprises a carbon atom and at least

one other atom selected from the group consisting ofcarbon, sulfur, oxygen, or nitrogen.

34. The method ofclaim 33, wherein said chain comprises a sulfur atom.

35

35. The method ofclaim 33, wherein said chain comprises an oxygen atom.

36. The method ofclaim 33, wherein said chain comprises two carbon atoms.
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37. The method ofclaim 1 4, wherein A is substituted or unsubstituted phenyl,

heteroaiyl, or bicyclic.

5 38. The method ofclaim 37, wherein A is unsubstituted phenyl.

39. The method ofclaim 37, wherein A is substituted phenyl.

40. The method ofclaim 39, wherein A is substituted with one or more substituents

10 selected from the group consisting hydroxy, chlorine, fluorine, bromine, iodine, amino,

cyano, alkoxy, aryl, and alkyl.

41 . The method ofclaim 40, wherein A is substituted with chlorine.

15 42. The method ofclaim 40, wherein A is substituted with fluorine.

43. The method ofclaim 40, wherein said alkyl group is methyl, trifluoromethyl,

ethyl, propyl, or butyl.

20 44. The method ofclaim 40, wherein said alkoxy group is methoxy, ethoxy,

propoxy, or butoxy.

45. The method ofclaim 37, wherein A is heteroaiyl and selected from the group

consisting of pyrimidyl, pyrazinyl, thienyl, pyrrolyl, imidazolyl, and quinoxalinyl.

25

46. The method ofclaim 37, wherein A is bicyclic and selected from the group

consisting ofmethylenedioxyphenyl, isoindole, indole, and indan.

47. The method ofclaim 1 4, wherein L2 is selected from the group consisting ofa

30 covalent bond, a carbonyl moiety, a thiocarbonyl moiety or C1-C6 branched or

unbranched alkyl, wherein one, two or three ofthe carbons are optionally replaced with

any combination ofsubstituted or unsubstituted oxygen, sulfur and nitrogen atoms.

48. The method of claim 47, wherein L2 is a covalent bond.

35

49. The method of claim 1 4, wherein said MC4-R interacting moiety is a substituted

or unsubstituted amino group, alkyl, cyano, guanidino, amidino, or a heterocyclic

moiety.
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50. The method ofclaim 49, wherein E is dialkylamino.

5 1 . The method ofclaim 49, wherein E is heterocyclic.

5

52. The method ofclaim 5 1 , wherein E contains a nitrogen atom.

53. The method ofclaim 52, wherein E is substituted or unsubstituted piprazinyl,

imidazolyl, imidazolinyl, imidoazopyridinyl, pyrolloimidazolyl, pyrrolyl, azetidinyl,

10 azapanyl, diazapanyl, pyrimidinyl, pyridinyl, morpholinyl, or piperidinyl.

54. The method ofclaim 5 1 , wherein E is multicyclic.

55. The method ofclaim 54, wherein E is a bridged or fused ring.

15

56. The method ofclaim 52, wherein E is of the formula (XIII):

wherein

r is a covalent bond, CH, CH2, CHR 1

, CR !R2
, or H;

20 t is CH, CH2, CHR3
, CR3R4

, or H;

s is CH, CH2 , alkenyl, CHR5
, CR

5R6
, or absent;

R is hydrogen, alkyl, alkenyl, arylalkyl, alkoxycarbonyl, arylcarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to A, B, L,, L2, R 1

, R
2

, R3
, R4

, R5
, or

R6
to form a ring; and

25 R*» R2
» R3

, R\ R5
, and R6

are each halogen, thiol, thioalkyl, thioether,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, aryl, hydroxyl, nitro, amino, cyano,

optionally linked to form a ring with R, R 1

, R
2
, R

3
, R

4
, R

5
, or R6

.

57. The method of claim 56, wherein each of r, s and t are CH2.

30

58. The method ofclaim 56, wherein R is H, alkyl, arylcarbonyl, alkoxycarbonyl,

alkylcarbonyl, or arylalkylcarbonyl.
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59. The method ofclaim 58, wherein R is selected from the group consisting of

methyl, ethyl, and propyl.

60. The method ofclaim 56, wherein r is a covalent bond.

5

6 1 . The method ofclaim 1 4, wherein said compound is an MC4-R antagonist.

62. The method ofclaim 1 4, wherein said effective amount is effective to treat a

disorder associated with weight loss or bones.

10

63. The method ofclaim 62, wherein said weight loss is a result of anorexia nervosa,

old age, cancer cachexia, or HIV cachexia.

64. The method ofclaim 14, wherein said mammal is a human.

15

65. A method for treating an MC4-R associated state in a mammal comprising

administering an effective amount of a MC4-R binding compound to said mammal, such

that the MC4-R associated state is treated, wherein said compound is an MC4-R

antagonist, and is ofthe formula (III):

20

B-L,-A-L2-E (III)

wherein

B is substituted or unsubstituted biaryl, unsubstituted or substituted heterocyclic,

or unsubstituted or substituted phenyl, wherein one or more of said substituents are

25 halogens, hydroxy, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro;

Li is a covalent bond, Q-C6 branched or unbranched alkyl, wherein one or two

of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms;

L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or

alkyl;

30 E is substituted or unsubstituted alkyl, amino, amidino, guanidino, heterocyclic,

or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl,

or alkynyl; and

A is a substituted or unsubstituted phenyl, heteroaryl, cycloalkyl, or biaryl, and

pharmaceutical^ acceptable salts thereof.

35

66. The method of claim 65, wherein B is substituted or unsubstituted phenyl or

naphthyl.
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67. The method ofclaim 65, wherein B is phenyl substituted with at least one

halogen or alkoxy substituent

68. The method ofclaim 65, wherein L| is a thioether or an ether.

5

69. The method ofclaim 65, wherein L2 is a covalent bond.

70. The method ofclaim 65, wherein A is phenyl.

10 71. The method ofclaim 65, wherein A is heteroaryl.

72. The method ofclaim 65, wherein E is heterocyclic.

73. A method for treating an MC4-R associated state in a mammal comprising

1 5 administering an effective amount ofa MC4-R binding compound to said mammal, such

that the MC4-R associated state is treated, wherein said compound is an MC4-R

antagonist, and is ofthe formula (V):

1*3

B Li n L2 E (V)

20 B is substituted or unsubstituted biaryl, unsubstituted or substituted heterocyclic,

or unsubstituted or substituted phenyl, wherein one or more of said substituents are

halogens, hydroxy, alkyl, alkynyl, alkoxy, aryl, amino, cyano, or nitro;

Li is a covalent bond, Ci-C6 branched or unbranched alkyl, wherein one or two

of the carbons are optionally replaced with oxygen, sulfur or nitrogen atoms;

25 L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or

alkyl;

E is substituted or unsubstituted alkyl, amino, amidino, guanidino, heterocyclic,

or aryl, wherein said substituents are amino, arylalkyl, aminoalkyl, alkyl, aryl, alkenyl,

or alkynyl;

30 II is a covalent bond, a carbon atom, a nitrogen atom, heterocyclic, alkyl,

cycloalkyl, or aryl;

L3 is a covalent bond, C|-Q branched, unbranched or cyclic alkyl, wherein one,

two or three ofthe carbons are optionally replaced with oxygen, sulfur or nitrogen

atoms, carbonyl, aminocarbonyl, aminocarbonylamino, aminocarbonyloxy, or

35 aminothiocarbonyl; and
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A is heterocyclic, aryl, alkoxy, amino, alkyl, aikenyl, alkynyl, or hydrogen; and

A. is 0, 1 or 2, and pharmaceutical^ acceptable salts thereof.

74. A method for treating an MC4-R associated state in a mammal comprising

5 administering an effective amount ofa MC4-R binding compound to a mammal, such

that the MC4-R associated state is treated, wherein said compound is an MC4-R

antagonist, and is of the formula (VI):

w

^ (VI)

wherein

10 P 1

,
P2 , P

3
, and P

4
are optionally substituted carbon, sulfur, or nitrogen, and

wherein one of P
1

, P
2
, P

3
, and P

4 may represent a covalent bond;

Z 1

, Z
2
, Z

3
, Z

4
, and Z

5
are optionally substituted carbon or nitrogen;

L 1

is a covalent bond, Q-C6 branched or unbranched alkyl, wherein one or two

ofthe carbons are optionally replaced with oxygen, sulfur or nitrogen atoms;

15 L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or

alkyl;

L2 is a covalent bond, substituted or unsubstituted amino, ether, thioether, or

alkyl; and

J is an unsubstituted or substituted nitrogen containing heterocycle or a

20 substituted or unsubstituted amino group, and pharmaceutically acceptable salts thereof

75. The method ofclaim 74, wherein P
l

, P
2
, P

3
, and P

4
are each substituted or

unsubstituted carbon.

25 76. The method ofclaim 74, wherein P
4
is sulfur, P 1

is a covalent bond, and P2
and

P3
are substituted or unsubstituted carbon.

77. The method ofclaim 75, wherein P
1

and P3
are CH.

30 78. The method ofclaim 75, wherein P
2
and P4 are each independently CH, CF, CC1,

CBr, CI, C-alkyl, C-alkoxy, or C-aryl.

79. The method ofclaim 78, wherein P
2
is CH.
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80. The method ofclaim 78, wherein P
4
is CC1 or CF.

8 1 . The method ofclaim 74, wherein Z3
and Z4

are each CR
5

82. The method ofclaim 74, wherein Z 1

is CH, or covalentiy linked to Z2
to form a

naphthyl ring.

83. The method ofclaim 74, wherein Z2
is CH, C-(C^CH), CC1, CBr, CI, CF, or

1 0 covalentiy linked to Z !

to form a naphthyl ring,

84. The method of claim 83, wherein Z2
is CBr.

85. The method ofclaim 74, wherein Z5
is CH, C-alkoxy, or COH.

15

86. The method ofclaim 85, wherein Z5
is C-OMe.

87. The method ofclaim 74, wherein L2
is a covalent bond.

20 88. The method ofclaim 74, wherein J is substituted or unsubstituted imidazolyl,

imidazolinyl, piprazinyl, imidoazopyridinyl, pyrolloimidazolyl, pyrrolyl, azetidinyl,

azapanyl, diazapanyl, pyrimidinyl, pyridinyl, morpholinyl, or piperidinyl.

89. The method ofclaim 74, wherein J is a substituted or unsubstituted fused ring or

25 bridged heterocycle.

90. The method ofclaim 74, wherein said MC4-R binding compound is of the

formula (IX):

30
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wherein:

P
2
is CH, CF, CCI, CBr, C-alkyl, C-aiyl, C-alkoxy, C-CN, C-OH, CI, or

a covalent bond;

5 P
3
is CH, CF, CCI, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, or CI;

P
4
is CH, CCI, CBr, CF, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI, or

a sulfur atom;

G 1

and G2
are each independently CH2 , S, or O;

r is a covalent bond or CH2 ;

10 t is CH2,
CHR3

, or CR3R4
;

sis CH2, CHR5 orCR5R6
;

R is hydrogen, alkyl, alkoxycarbonyl, or alkylcarbonyl;

Z 1

is CH, or covalently linked to Z2
to form a naphthyl ring;

Z2
is CH, C-(OK:H), CCI, CBr, CI, CF, or covalently linked to Z 1

to

1 5 form a naphthyl ring;

Z5
is CH, or C-alkoxy;

R3
, R

4
, R

5
, and R6

are methyl, ethyl, hydroxy!, alkoxy, halogen, cyano,

nitro, or amino, or pharmaceutical^ acceptable salts thereof.

20 91 . The method of claim 90, wherein Z 1

is CH, Z2
is CBr and Z5

is C-OMe.

92. The method of claim 90, wherein P2 is CH.

93. The method ofclaim 90, wherein P
4
is CCI or CF.

25

94. The method of claim 90, wherein G 1

and G2
are each CH2 .

95. The method of claim 90, wherein G !

and G2
together are -CH2-S- or -S-CH2-.

30 96. The method ofclaim 90, wherein Z 1

and Z2
are linked to form a naphthyl ring.

97. The method ofclaim 90, wherein r is a covalent bond; s is CR5R6
; and t is

CR3R4
, wherein R3

, R4
, R

5
, and R6

are each independently hydrogen or alkyl.

35 98. The method ofclaim 90, wherein R is hydrogen.

99. The method of claim 90, wherein R is alkyl.
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1 00. The method ofclaim 99, wherein R is methyl, ethyl, propyl or butyl.

101 . The method ofclaim 74, wherein said compound is selected from the group

consisting of:

NO,

oft

JO
ot

or,

oti

a

ot
oNH cr

NO,

oft

xx
JO

Ot"

oft
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X?

n

0° rvO

0

o

oft

n

a?

c6'

o
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102. The method ofclaim 65, wherein said compound is selected from the group

consisting of: 2-[2-(4-benzyloxy-benzyIsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-iodo-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

5 2-[2^2-methoxy-5-mtro-benzylsulfan^

2-[2-(naphthalen- 1-ylmethylsulfanyI)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-chloro-ben^lsulfanyl)-phenyl]-lA5^^

2-[2-(2,5-<Umethoxy-benzylsulfanyl)-pte

2-[2-(3-bromo-benzylsulfanyl)-phenyI]- 1 ,4,5,6-teti^ydro-pyriinidine;

1 0 2«[2-(2-iodo-benzylsulfanyl>.phenyl]-4,5-dihydro-l H-imidazole;

2-[2-(2-methoxy«5-nitro-benzylsulfanyl)^

2-[2-(2-methoxy.5-nitro-benzyloxy)-phenyl]-l ,4,5,6-tetrahydropyrimidine;

2-[2^2^romo-benzylsulfanyl)-pte

2-[2-(3-iodo-benzyIsulfanyl)-phenyl> 1 ,4,5,6-tetrahydro-pyrimidine;

15 2-[2^2-methoxy-5-nitrcHbenzylsd

benzoimidazole;

2-{2-[2-(2-methoxy«naphthalen- 1 -yl)-ethyl]-pheny1} - 1 ,4,5,6-tetrahydropyrimidine;

2-[2-(5-bromo-2-methoxy-benzylsulfanyl)-^^

2-{2-[2-(2-me%l-naphthalen-l-yl)-ethyl]^

20 2-{2-[2^23^ihydro-benzo[l,4^^

tetrahydropyrimidine;
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2-[2-(2-methoxy-napthalen-l^
2-(2-BenzyIsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine;

2-(2-Pentadecylsulfanyl-phenyl)-l,4,5,^^^

2-(2-Cyclohexylmethylsulfanyl-phenyl)^^

5 2-[2-(2-MethyI-benzylsulfanyl)-pheny1]- 1
,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-Nitro-benzyIsuifanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3,5-Dimethoxy-benzylsulfanyl>p^^^

2-[2-(4-Fluoit>-benzylsuIfanyl)-phenyl> 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Ch!oro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-teti^ydro-pyrimidine;

1 0 2-[2-(2-Fluoro-benzylsulfanyl)-phenyl]-l ,4,5,6-teti^ydio-pyrimidine;

2-[2-(2,4-Bis-trifluoromethyl-benzylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-Methoxy-benzylsuIfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3,5-Bis-trifluorome%l-benzylsulf^

2-[2-(2-Methoxy-5-nitro-benzyloxy)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

15 2-[2-(2-Chloro-6-fluoro-benzylsul^

2-(2-BenzylsulfanyI-phenyl)-4,5-dihydro-lH-imidazole;

2«[2-(2,6-Difluoro-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2^aphthaIen-l-yImethoxy)-phenyl]-l,4,5,64eti^ydro-pyrimidine;

2-[2-(2-Methy1-naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

20 l-{2-[2-(2-CMoro-6-fluoro-benzylsd

ethanone;

2-[2-(2-ChIoro-6-fluoro-benzylsulfanyl^^^

benzoimidazole;

2-[2K2-Iodo-benzylsulfanyl)-phenyl]-3M^^^

25 2-[2-(2,5-Dimethyl-benzylsidfanyl)-phen^

4-[2-(l,4,5,6-Teti^ydro-pyrimidin-2^

2-[2^2-Methoxy-5-nitro-benzylsulfanyl)-pyridin-3-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Methoxy-benzylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Cyclopentyloxy-benzyIsulfany^^

30 2-[2-(2,3-Dihydro-benzo[l,4]dio^

pyrimidine;

2-[2-(6-Methoxy-2,3-dihydro-benzo[1 ,4]dioxin-5-ylmethylsulfanyl)-phenyl]-l ,4,5,6-

tetrahydro-pyrimidine;

2-[2-(5-fluoro-2-methoxy-benzylsulfanyI>phenyl]-4,5-dihydro- 1 H-imidazole;

35 1 -Methyl-2-[2-(naphthaien- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzyIoxy)-phenyl]^^

2-[2-(Naphthalen-l-yloxyme%I>phenyl]-l,4,5,6^
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2-[2^5-Bromo-2-methoxy-benzyte 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsutf^^

imidazole;

5 2-[2-(2,6-Dimethoxy-benzylsulfanyl)-phenyl]-
1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Bromo-6-methoxy-benzyisul^

2-[5-Bn>mo-2-(5-bromo-2-methoxy-ben^^ 1H-imidazole;

2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsulf^^

pyrimidine;

1 0 2-[4-Bromo-2-(5-bn)mo-2-methoxy-benzylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(2-Bromo-5-methoxy-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl>5-methyI-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

1 5 2-[2-(Biphenyl-3-ylmethylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Chloro-2-methoxy-benzylsulfanyI)-phenyl]-l,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Methoxy-5-thiophen-3-yl-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(Biphenyl-2-ylmethylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

20 2-[2-(5-Iodo-2-methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyI)-5-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

25 2-[2-(4,4
t-DimeAoxy-biphenyI-3^

pyrimidine;

2-[2-(9H-Fluoren-9-ylsd^

2-[2-(3
,

-Chloro-4'-fluor^

tetrahydro-pyrimidine;

30 2-[2^1-Naphthalen-l-yI-ethyIsulf^

2-[2-(5-Bromo-2-methoxy-benzylsu!fanyl)-5-fluoro-phenyl]-4,5-dihydro- 1 H-imidazole;

2-(2-Benzhydrylsulfanyl-phenyl> 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2K2'-Fluoro-4^methoxy-[l,l^^

tetrahydro-pyrimidine;

35 2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzamidine;

2-[4-(Naphthalen-l-ylme%lsulfanyl^

2-[2-(5-E%nyl-2-methoxy-benzylsulfanyl)-pheny!]-l,4,5,6-tetrahydro-pyrimidin^

2-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzyl]- 1 ,4,5,6-tetrahydro-pyrimidine;
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2-[2-(5-Bromo-2-cycIopentyloxy-benzylsulfanyl)-pheny1]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-ethoxy-benzylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-propoxy-beiizylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

5 [2-(5-Bromo-2-methoxy-benzylsulf^

1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-pipera2ane;

C-{4-[3-(5-Bromo-2-methoxy-benzylsu^^

methylamine;

2-[2-(2-Methoxy-5-methyl-benzyIsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

10 2-[2-(5-Bromo-2-methoxy-benzyloxymethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyI]-dimethyl-amine;

2-[2-(5-Bromo-2-isopropoxy-benzylsulfanyl)-phenyI]-l,4,5,6-teti^ydro-pyrimidine;

2-[2-(2-Ethoxy-naphthalen-l-ylmethylsulfanyl^^

2-[2-(2-Propoxy-naphthalen- 1 -ylmethyIsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 5 4-Methoxy-3-[2-(l ^^^tetrahydro-pyrimidin^-y^phenylsulfanylmethyl]-

benzonitrile;

1 - {4-Methoxy-3-[2-(l ,4,5,6-tetrahydro-pyrimidin-2-yl>phenylsulfanylmethyl]-pheny 1 }
-

ethanone;

2-[2-(Naphthalen- 1 -ylsulfanylme%

20 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine;

C-{4-[2-(2-Methoxy-naphthalen-l-ylmethylsulfanyl)-benzyl]-morpholin-2-yl}-

methylamine;

l-[2K5-Bn>mo-2-methoxy-benzylsulfanyl)-ben2yl]-pyirolidin-3-yIamine;

1-[2-(2-Methoxy-raphthalen-l-ylmethyk^

25 3-[2-(5-Bromo-2-methoxy-benzylsulfany^^

imidazo[l ,5-a]pyridine;

3-[2-(5-Bromo-2-methoxy-benzylsd^

pyrrolo[l ,2-c]imidazole;

2-[2-(Benzo[b]thiophenO-ylme%lsulfany^

30 2-[3-Fluoro-2-(naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-(Naphthalen-l-ylme%lsulfany^

2-[2-(5-Bromo-2-methoxy-benzylsulf^

pyrimidine;

2-[2-(2-Methoxy-phenylsulfanylmethyl)-^^

35 l-{2-[2-(5-Bromo-2-methoxy-benzyk^

3-methyl-butan- 1 -one;

1-{2-[2-(5-Bromo-2-methoxy-benzylsulfanyI^

2-phenyl-ethanone;
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2-[3^5-Bromo-2-methoxy-benzy^

N-[2^5-Bromo-2-methoxy-ben2yIsulfanyl>phenyl]-guanidine;

2-[2-<2-Isopropoxy-naphthalen- 1 -ylmethylsulfanyl)-pheriyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

5 2-[2-(2-Cyclopentyloxy-naphthalen-l -ylmethylsulfanyl>phenyl]-l ,4,5,6-tetrahydro-

pyrimidine;

(5-Bn>mo-2-methoxy-benzylH2-(l,4,5,6^

2-[2^5-Bromo-2-methoxy-benzylsidfany!me^

pyrimidine;

10 2-[2-(2-Methoxy-naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[3^5-Bromo-2-methoxy-benzylsulfanyl)-pyrazin-2-yll- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-Chloro-2-(naphthalen-l-ylsulfanyto^

2-[2^6-Bromo-2-methoxy-naphthalen-l -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

15 pyrimidine;

2-[3-Chloro-2-(2-methoxy-naphthalen-l -ylsulfanylme%l)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy»phenylsuIfanylmethyl)-phenyI]-l,4,5,6-tetrahydro-

pyrimidine;

20 2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-3-chloro-phenyI]- 1 ,4,5,6-tetrahydro-

pyrimidine;

241-(2-NaphthaIen-l-yl-ethyt>lH-py^

(5-Bromo-2-methoxy4>enzyl)-me%^

amine;

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamine;

2-[2^2^hloro-phenylsulfanylme%l)^

2-[2^2-Bromo-phenylsulfanylmethyl)-pte^

2^2-o-TolylsulfanyImethy1-phenyl}- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2 >5-Dichloro-phenylsulfanyta^

2^3-Amino-propylamino)^5-brom

2-[2^545romo-2-methoxy-benzylsulf^

[2-(5-Bromo-2«methoxy-benzylsulfanyl)-ben2yl]-diethyl-amine;

4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylJ-morpholine;

3X5-Bn>mo-2-methoxy-benzylsulf^^

2-(5-Bromo-2-methoxy-benzyIsulfanyl>3-piperazin- 1 -yI-6,7-dihydro-quinoxaline;

l-[2-(5-Brorao-2-methoxy-benzylsulfanyl)-benzyl]-piperidine;

C-{4-[2-(2-Methoxy-naphthalen-l-ylmethylsd^

methylamine;
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l_[3^5_Bromo-2-methoxy-ber^

l-[3^5-Bromo-2-methoxy-benzy!sulfanyl)^um^

1 -[2-(2-Methoxy-naphthalen- 1 -ylmethylsulfanyl)-benzyl]-pyiTolidinO-ylamine;

C-{4-[3-{5-Bromo-2-methoxy-benzylsidfan^

5 methylamine;

l-[3-Fluoro-2-(2-naphthalen4-yl^thyl>benzyl]-piperazine;

l-[2^5-Bromo-2-methoxy-benzylsulfanyI)-3-c^^

l-[2-<5-Bromo-2-methoxy-benzylsulfanyl)-3^

[2-(Naphthalen-l-ylmethyls\ilfanyl)-phenyl]-carbamic acid 1 -aza-bicyclo[2.2.2]oct-3-yl

10 ester;

[2K2-Methyl-naphthalen-l-ylmethylsulfanyl)-phenyl]-carbamic acid 1-aza-

bicyclo[2.2.2]oct-3-yl ester;

[2-(2-Methyl-naphthalen- 1-ylmethyIsulfanyl)-phenyl]-carbamic acid 2-piperidin- 1 -yl-

ethyl ester;

15 {1 -[2-(5-Bromo-2-methoxy-benzylsulfany^

methanol;

44ert-Butyl-N-naphthalen-l-ylmethyl-N-(2-piperidin-l-yl^thyl)-benzamide;

N,N-Dimethyl-N'-naphthalen-2-ylmethyl^^

diamine;

20 NK5-Bromo-2-methoxy-benzyl)-^N^

diamine;

1-NaphthaIen-l-ylme%I-3-phenethyl-l-^^^

3-(4-Dimethylamino-phenyl)-l -(3-dimethylamino-propyl)- 1 -naphthalen-1-ylmethy1-

thiourea;

25 4-[2-(5-Bromo-2-methoxy-benzylsulfanyI)-3^

carboxylic acid ethyl ester;

2-[2-(2-Naphthalen-l-yl-ethyl)-phenyl]-ethylamine;

Naphthalene-2-sulfonic acid (2-dimethylamino-ethyl)-naphthalen-l -ylmethy1-amide;

1-[2-{5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-2-methoxymethyl-

30 pyrrolidine;

(2-Hexyloxy-phenyl)-carbamic acid 2-piperidin-1-yl-l-piperidin-l-ylmethy1-ethyl ester;

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-pyrrolidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-te

2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl]-piperidine;

35 3-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-benzylamino]-propan- 1 -ol;

3-[2-(5-Biomo-2-methoxy-benzylsulfanyl)-benzylamino]-3-methyl-butan-l-ol;

1-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-benzyl]-pyrrolidin-3-ol;

{l-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-^
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{ 1-[2-(Naphthalen- 1-yIsulfanyImethyl)-benzyl]-piperidin-2-y1 }-methanol

;

2-[2-(NaphthaIen-l-ylsulfanylmethyl>^^

N-pyrroIyl-[ 1 -(2-naphthalen- 1 -yl^thyl>pyrrolidin-2-yImethyl]-amine;

l-(2-Naphthalen-l-yI-ethyl>piperidine-2-carboxylic acid methyl ester;

5 (3-Bromo-benzyl)-(l -ethyl-pyrrolidin-2-ylmethyl>naphthalen- 1 -ylmethyl-amine;

3-[2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-benzyIoxy]-piperidine;

(5-Bromo-2-methoxy-benzyl)-( 1 -ethyl-pyrroIidin-2-ylmethyl>naphthalen-l-yImethy1-

amine;

( 1 -Ethyl-pyrrolidin-2-yImethyl)-naphthalen-2-yImethy1-naphthalen- 1-ylmethyl-amine;

10 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-^

(3-Bromo-benzyl)-(3-iinidazol- 1 -yl-propyl)-naphthalen- 1 -yImethyl-amine;

(3-Imidazol-l-yl-propyl)-naphthalen-2-ylmethyl-naphthalen-l-ylmethyl-amine;

[2-(Naphthalenl-ylmethylsulfanyl)-phenyl]-carbamic acid 2-piperidin-l-yl-l-piperidin-

1-ylmethyl-ethyl ester;

1 5 [2-(Naphtha!en- 1-ylmethylsulfanyl)-phenyl]-carbamic acid 2-dimethylamino-ethy1 ester;

1 -[2-(Naphthalen-l -ylsulfanylmethyl)-benzyl]-pipera2ine;

[3-(2-Methyl-piperidin-l-yl)-propyl]-[2-(na

amine;

1 -[3-Chloro-2-(naphthalen-l -ylsulfanylmethyl)-ben2yl]-piperazine;

20 N,N-Dime%l-NH2-naphthalen-^^

diamine;

{ 1-[2^5-Bromo-2-methoxy-benzylsulfany

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-benzyl]-piperazine;

[3-(2-Methyl-piperidin-l -yl>propyl]-[2-(2-naphthalen-l -yl-ethyl)-benzyl]-amine;

25 1 -[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl>ben2yl]-piperazine;

{ 1-[3-Chloro-2-(naphthalen- 1 -ylsulfanylmethyl)-benzyl]-piperidin-2-yl}-methanoI;

{ 1•[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3^hloro-benzyl]-piperidin-2-yl } -methanol;

{ l-[2-(2-Naphthalen-l-yl-ethyI)-benzyl]-piperidin-2-yl}-methanol;

[3-(2-Methyl-piperidin-l -yl)-propyl]-[2-(2-naphthalen-l -yl-ethyl)-benzyl]-amine;

30 1 -[2-(2-Naphthalen- 1 -yl-ethyl)-benzyl]-pyrrolidin-3-ylamine;

1 -Phenyl-3-piperazin- 1-yl-5,6,7,8-tetrahydro-isoquinoline-4<arbonitrile;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phen^

pyrimidine;

2-[2-(4-Methoxy-biphenyI-3-ylmethylsulfanyl)-ph^

35 2-[2-(2-Methoxy-5-phenylethynyl-benzylsulfanyl>phenyl]-l,4,5,6-tetrahydro-

pyrimidine;

2-[2-(2-Naphthalen-l -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;
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2-[3<2-Methoxy-naphthal<^

pyrimidine;

2-[2<2,5-Dimethoxy-phenylsulfanylmethyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(4-Methyl-naphthalen-l -ylmethylsulfanyl>phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

5 2-[2-(5-Bromo-2-raethoxy-benzylsulfanyl)-3-^^

1H-imidazole;

2-[2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-3-fto^ 1 ,4,5,6-

tetrahydro-pyrimidine;

2-[3-(Naphthalen-l -ylsulfanylmethyI)-thiophen-2-yl]-l ,4,5,6-tetrahydro-pyrimidine;

10 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]^

2-[3-Chloro-2-(2-naphthalen-l-yl-ethyl^

2-{2-[2-(5-Bromo-2-methoxy-phenyI>ethyl]-3-fluoro-phenyl } - 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-meftoxy-phenylsulf^

15 pyrimidine;

2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl]-4,5-dihydro- 1H-imidazole;

2-[3-Fluoro-2-(naphthalen- 1 -ylsulfanylmethyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-Bromo-2-(naphthalen- 1 -ylsulfanylmethyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl } - 1 ,4,5,6-tetrahydro-

20 pyrimidine;

2-[2-(2-Methoxy-5-trifluoromethyl-bei^

pyrimidine;

2-[4-(Naphthalen-l-ylsulfanyImetty^

2-[2-(Naphthalen-l-ylsulfanylmethy^

25 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-trifluoromethyl-phenyl } - 1 ,4,5,6-

tetrahydro-pyrimidine;

2-[2-(2-Naphthalen- 1 -yl-ethyl)-3-lrifluoromethy1-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(6-Fluoro-naphthalen-l-ylmetty^

{ 1 -[2-(5-Bromo-2-methoxy-benzylsuIfanyl>benzyl]-piperidin-2-yl } -methanol;

30 2-[3-Fluoro-2-(2-naphthalen-l -yl-ethyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

[2^5-Bromo-2-methoxy-benzylsulfanyl>^ 1 -yl>

propyl]-amine;

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3^

1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-ben^l]-piperazine;

35 5,5-Dimethyl-2-[2-(2-naphthalen-l -yl-ethyl>phenyl]-4,5-dihydro- 1 H-imidazole;

2-[3-Fluoro-2-(2-naphthalen-l-yl-ethyl)-phenyl]-5,5-dimethyl-4,5-dihydro-lH-

imidazole;
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2-[2K5-Bromo-2-meAoxy-benzy!sulf^^

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzyIsulfM^^

dihydro-1H-imidazole;

5 3^2-Naphthalen-l-yl-e%l)-2KlA5,^^^

Amino-[2-(2-naphthaIen- 1 -y1-ethyl)-phenyl]-acetonitrile;

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-phenyl]-ethane- 1
,2-diamine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl>phenyl]-4-methyl-4,5-dihydro- 1 H-

imidazole;

10 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenylH-methyl-4,5-d%dro- 1H-

imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3<hto^

imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl>3,4-difluoro-phenyl]- 1 ,4,5,6-tetrahydro-

15 pyrimidine;

2-[3-Fluoro-2-(naphthalen-l -ylsuIfanylmethyl)-phenyl]-5^^iimethyl-4,5-dihydro-l H-

imidazole;

2-{2-[2-(5«Bromo-2-methoxy-phenyl)-l-methyl-ethyl]-phenyl}-l,4,5,6-tetrahydro-

pyrimidine;

20 2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-4,4-

dimethyl-4,5-dihydro-l H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-5,5-

dimethyl-1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-Methoxy-2K2-naphthalen-l-yl-^

25 2-[2-(5-Bromo-2-methoxy-benzylsulfa^^

pyrimidin-5-ol;

2-{2-[2-(5-Bn>mo-2-meftoxy-phenyl^^

pyrimidine;

1-Amino-3-[2^5-bromo-2-methoxy-phenyl)-7-chlo^

30 propan-2-ol;

2-[2^1-Me%l-2-naphthalen-l-yl-e%^

3-(5-Bromo-2-methoxy-benzylsulfanyl)-2-fl^^

phenylamine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^^

35 pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

-189-



WO 02/062766 PCT/US02/03566

1-Amino-3-[2-{5-bromo-2-methoxy-phenyl)-7-flu^

propan-2-ol;

2-[3-Methoxy-2-(naphthalen-l -ylsulfanylmethyl)-phenyl]-l ,4,5,6-tetrahydro-

pyrimidine;

5 2-[2-(5-Bromo-2-methoxy-ben2ylsuIfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

2-[2-(5-BromcH2-methoxy-ben^kulfanyl)-5-inethoxy-phenyl]- 1 ,4,5,6-tetrahydro-

pyriniidine;

2-{2-[2-Chloro-6-(l,4,5,6-teti^ydi^

10 2-[3-Methoxy-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidin-

5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^

IH-imidazole;

2- {2-[2-(5-Bromo-2-methoxy-phenyI>ethyl]-3-methyl-pheny1} -
1 ,4,5,6-tetrahydro-

15 pyrimidin-5-ol;

2-[2^5-Bromo-2-methoxy-beii^

pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyI)^thyl]^K:hIon)-phenyl}^,4^ime%l-4 >
5-

dihydro- 1 H-imidazole;

20 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-4-methyl-phenyl]- 1 ,4,5,6-

tetrahydro-pyrimidine;

4,4-Dimethyl-2-[2-(naphthalen- 1 -ylmethylsulfanyl)-phenyl]-4,5-dihydro-oxa2ole;

2-[2-(5-Brorao-2-methoxy-ben2ylsulfanyl)-4-methoxy-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

25 2-[5-(5-Bromo-2-methoxy-benzyl)-2-methyl-thiophen-3-yl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-cthyl]-thiophen-3-yl} - 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3^

30 pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^%n^

pyrimidine;

2-{2-[2-(5-Bix>mo-2-methoxy-phenyl^

tetrahydro-pyrimidine;

35 2-{2-[2-(5-Bromo-2-meftoxy-phenyI)^tty^

pyrimidin-5-oI;

2-{2-[2^5-Bromo-2-methoxy-phenyl)-ethyl]-3^

pyrimidin-5-ol;
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2-{2-[2-(5-Bromo-2-methoxy-phenyl^

pyriraidine;

2-{2-[2^5-Bromo-2-meftoxy-phenyl)^

pyrimidin-5-ol;

5 2-[2-(5-Bromo-2-methoxy-phenyl)^^^

benzonitrile;

2-{3-Benzyloxy-2-[2-(5-bromo^^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethy^

10 pyrimidine;

2-{5-[2-(5-Bromo-2-methoxy-phenyI)-e^

1 ,4,5,6-tetrahydro-pyrimidine;

2-{5-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-8-chloro-2,3-dihydro-benzo[ 1 ,4]dioxin-6-

yl } - 1 ,4,5,6-tetrahydro-pyrimidine;

15 2-{2-[2<5-Bromo-2-methoxy-phenyl)-e%

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyi)-e%l]-3^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^

20 pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-isobutoxy-phenyl} - 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]^

pyrimidin-5-ol;

25 2-[2K5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-5-methoxy-l,4,5

tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl^

tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]-l -methyl-4,5-dihydro-lH-

30 imidazole;

[2-(5-Bromo-2-methoxy-ben^lsulfanyl)-3-fluoro-phenyl]-l -methyl-4,5-dihydro-l H-

imidazole;

2-{2-[3-(l,4,5,6-Tetrahydro-pyrimidin-2^

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-chloro-phenyl}-l-methyl-4,5-dihydro-

35 lH-imidazole;

N-(3-Amino-propyl)-2-[2-(5-bromo-2-meft^^

N-(3-Amino-propyl)-2-[2K5-bromo-2-methoxy-phenyl)-ethyl]-6-methyl-benzamide;
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2-[2-(5-Bromo-2-methoxy-benzylsulf^

pyrimidine-l-carboxylic acid l-acetoxy-2-methyl-propyl ester;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro^^

pyrimidine-l-carboxylic acid 1-acetoxy-ethyl ester,

5 3-(5-Bromo-2-methoxy-phenyl)-5-chloro-3,4-dfo^

2-[2-[2K5-Bromo-2-methoxy-phenyl)-e^

tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]-3^

tetrahydro-pyrimidin-5-ol;

1 0 2-[(5-Bromo-2-methoxy-phenyl)-(3-piperidin- 1 -yl-propylamino)-methyl]-3-chloro-6-

methyl-phenol;

1 - {2-[2-(5-Bromo-2-methoxy-phenyl)-elhyl]-6-methyl-benzy 1 } -piperazine;

l-{2-[2-(5-Bromo-2-metlK)xy-phenyl)-e%y^

l-{2-[2-(5-Bromo-2-methoxy-phenyI)^thyl]^methyI-benzyl}-piperidine^

15 {2-[2-(5-Bromo-2-metlK>xy-phenyl)-ethyn^

3-(5-Bromo-2-methoxy-pheny1)- 1 ,2,3,4-tetrahydro-isoquinoline;

1 -{2-[2^5-Bromo-2-methoxy-phenyl>^

l-{2-[2-(5-Bromo-2-methoxy-phenyl)^^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^

20 {2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]-3<M^^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-cWoro-phenyl}-4,5^ihydro-lH-

imidazole;

(1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-benzyl} -piperidin-2-yl)-

methanol;

25 2-{2-[2-(5-Bromo-2-methoxy-phenyl)^^

pyrimidine;

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)^^

l-{2-[2-(5-Bromo-2-methoxy-phenyl>e%l]^^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)^^

30 l-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-^

{2-[2<545romo-2-methoxy-phenyl)-ethyl]-^

I^5-Bromo-2-methoxy-benzyl)-2^4-methoxy-benzyl)-2,3^ihydro- 1 H-isoindole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-etty^

pyrimidine- 1-carboxylic acid 1-acetoxy-ethyl ester;

35 l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl^

pyrimidin- 1 -yl)-ethanone;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^

(2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-benzyl}-diethyl-amine;
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1 -{2-[2^5-Bromo-2-methoxy-pheny^

(l-{2-[2^5-Bromo-2-methoxy-phenyl>e%^

methanol;

4-Fluoro-N- {2-[4-(2-methoxy-phenyl>piperazin- 1 -yl]-ethyl} -N-pyridin-2-yI-

5 benzamide;

3-(5-Bromo-2-methoxy-phenyl)-2-methyl- 1 ^3,4-tetrahydro-isoquinoline;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]^

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^^^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-^^^

10 {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-benzyl
} -diethyl-amine;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-4,5-dihydro-lH-

imidazole;

(1 - {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-benzyl }-piperidin-2-yl)-

methanol;

1 5 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-propoxy-phenyl}-l ,4,5,6-tetrahydro-

pyrimidine;

1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-4-me%l-piperazine;

!-{2-[2-(5-Bromo-2-methoxy-phenyI)-ethyI]-6-chloro-benzyl}-piperazine;

1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl} -4-methyl-piperazine;

20 l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl}-piperidine;

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl}-diethyl-amine;

1-(5-Bromo-2-methoxy-benzyl)-2-(4-methoxy-ben2yl)-2,3-dihydro- 1 H-isoindole;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-5,6-dihydro-4

pyrimidine-l-carboxylic acid l-acetoxy-ethyl ester;

l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%I]-3-chloro-phenyI}-5,6-dihydro-4H-

pyrimidin- 1-yl)-ethanone;

1 -{2-[2-(5-Brorao-2-methoxy-phenyl)^^

{2-[2-(5-Bromo-2-methoxy-phenyl)^thylJ-3-fluoro-benzyl}-dieth^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-benzyI}-piperidin^

4-Fluoro-N-{2-[4-(2-methoxy-phenyl^^

benzamide;

3-(5-Bromo-2-methoxy-phenyl)-2-me%

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^

imidazole;

{2-[3-(5-Bromo-2-methoxy-phenyl)-3/Wity^

amine;

l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-4,5-dihydro-

imidazol- 1 -yl)-ethanone;
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2-{2-[2-(5-Bromo-2-meftoxy-phenyl)^%

1-carboxylic acid ethyl ester;

2- {2-[2-(5-Bromo-2-methoxy-phenyl>ethy^

1-carboxylic acid isobutyl ester,

5 2-{2-[2-(5-Bix>mo-2-methoxy-phenyl)-e%^

1-carboxylic acid tert-butyl ester;

l-(2-{2-[2-(5-Bn)mo-2-methoxy-phenyl)-etty^

imidazol-1 -yl)-2,2-diinethy1-propan- 1 -one;

1-(5-Bromo-2-methoxy-benzyl)-2,3-dihydro-lH-isoindole;

10 1 ^2-Methoxy-benzyl)-2-methyl-2,3-dihydro-lH-isoindoIe;

2-MethyI- 1 -naphthalen- 1 -ylmethyl-2,3-dihydro- 1 H-isoindole;

1 - {2-[3-CMoro-2-(2-naphthalen- 1-yl-e%l)-phenyl]-4,5-dihydro-imidazol- 1 -yl} -2,2-

dimethyl-propan- 1 -one;

{2-[l-(5-Bromo-2-meftoxy-benzyIH,3^

1 5 2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl>phenyl]- 1 -methyl- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[3-Chloro-2-(2-naphthalen-l-yl-e%l^

carboxylic acid tert-butyl ester;

2-[3-Chloro-2-(2-naphthalen-l-yl-ethyl)-^^

20 1 -{2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]-4,5-dihydro-imidazol-l -yl} -

ethanone;

2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]-4,5-dihydro-imidazole-l -carboxylic

acid isobutyl ester;

2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl)-phenyl]-4,5-dihydro-imida2ole- 1-carboxylic

25 acid tert-butyl ester,

2-[3-CMoro-2-(2-naphthalen-l -yte

acid ethyl ester;

2-[2-(5-Bromo-2-methoxy^henyl)-ethyl]-N^

benzamide;

30 2-[3-Chloro-2-(2-naphthalen- 1 -yI-ethyl)-pheny1]- 1 -ethyl-4,5-dihydro- 1 H-imidazole;

1-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-5,6-d^

pyrimidin- 1 -yl)-2,2-dimethy1-propan- 1 -one;

2-{2-[2-(5-BK>mo-2-methoxy-phenyl)-e^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]-3-chloro-phenyl}-5,6-dihydro-4H-

35 pyrimidine-1 -carboxylic acid isobutyl ester;

2-{2-[2-(5-Bromo-2-meftoxy-phenyl)^

dihydro- 1 H-imidazole;
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2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e^

imidazole;

2-{2-[2<5-Bromo-2-metay-pheny^

imidazole;

5 3-(5-Bromo-2-methoxy-benzyl^-methyl^^-dihydro-isoindol- 1 -one;

4-(2-Methoxy-benzyl)-2-(4-methoxy-bei^

4-(5-Bromo-2-methoxy-benzyl)-2-(4-methoxy-benzyl)- 1 ^,3,4-tetrahydro-isoquinoline;

2-{2-[2-(5-BromcH2-methoxy-phenyl^

IH-imidazole;

10 2-{2-[2-(5-Bromo-2-methoxy-phenyl>e^

hexahydro-1 H-benzoimidazole;

5,5-Dimethyl-2-[2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzyIsuIfanyl)-3-c^^

1 H-imidazole;

1 5 N-(5-Bromo-2-methoxy-benzyI)-N,

-methyl-N-naphthalen- 1 -yImethyl-ethane- 1
,2-

diamine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^^

tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-ch^

20 2-[3-Chloro-2-(2-naphthalen-l-y^

1-Benzyl-2-{2-[2-(5-bromo-2-methoxy-phenyl>e%

1 H-imidazole;

({2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-pyrrolidin-l-yl-

methylene)-methyl-amine;

25 2-{2-[2-(5-Bromo-2-methoxy-phenyl>e%l]-3-c^^

1H-imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-pheny1} - 1 -(2,2,2-trifluoro-ethyl)-

4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromcn2-methoxy-benzylsidfanyl)-phe

30 pyrimidine, and phannaceutically acceptable salts thereof.

1 03 . An MC4-R binding compound ofthe formula (IX):
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wherein:

P2
is CH, CF, CCI, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI, or

5 a covalent bond;

P3
is CH, CF, CCI, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, or CI;

P4
is CH, CCI, CBr, CF, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI or a

sulfur atom;

G 1

and G2
are each independently CH2, S, or O;

10 r is a covalent bond or CH2;

tisCH2, CHR3,orCR3R4
;

sisCH2,CHR
5 orCR5R6

;

R is hydrogen, alkyl, alkoxycarbonyl, or alkylcarbonyl;

Z 1

is CH, or covalently linked to Z2
to form a naphthyl ring;

15 Z2
is CH, C-(C^CH), CCI, CBr, CI, CF, or covalently linked to Z 1

to

form a naphthyl ring;

Z5
is CH, or C-alkoxy;

R3
, R

4
, R

5
, and R6

are methyl, ethyl, hydroxyl, alkoxy, halogen, cyano,

20

nitro, or amino, or pharmaceutically acceptable salts thereof.

1 04. Thecompound of claim 1 03, wherein Z
1

is CH, Z2
is CBr and Z5

is C-OMe.

105. The compound ofclaim 103, wherein P
2
is CH.

25 106. The compound ofclaim 103, wherein P
4
is CCI or CF.

107. The compound ofclaim 103, wherein G 1

and G2
are each CH2.

30

108.

CH2-.

The compound ofclaim 1 03, wherein G 1

and G2
together are -CH2-S- or -S-
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109. The compound ofclaim 103, wherein Z 1

and Z2
are linked to form a naphthyl

ring.

1 10. The compound of claim 103, wherein r is a covalent bond, s is R5R6
, and t is

5 R3R4
, wherein each ofR3

, R
4
, R5

and R6
are each independently alkyl, hydroxy, or

hydrogen.

111. An MC4-R binding compound or pharmaceutical^ acceptable salts thereof,

wherein said compound is selected from the group consisting of:

10
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J] OMe'N58*'] OMe

Br Br

COS OMe

Br

1 12. A pharmaceutical composition for the treatment ofa MC4-R associated state in a

mammal comprising a pharmaceutical^ acceptable carrier and an effective amount ofan

MC4-R binding compound ofthe formula (I):

B-Z-E (I)

10

wherein

B is an anchor moiety;

Z is a central moiety;

E is a MC4-R interacting moiety; and

pharmaceutical^ acceptable salts thereof.

113. The pharmaceutical composition of claim 1 1 2, wherein said MC4-R binding

1 5 compound is an MC4-R antagonist
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114. The pharmaceutical composition ofclaim 1 12, wherein said MC4-R associated

state is associated with pigmentation.

1 1 5. The pharmaceutical composition ofclaim 1 1 2, wherein said MC4-R associated

5 state is associated with weight loss.

1 1 6. The pharmaceutical composition ofclaim 1 1 5, wherein said weight loss is a

result ofold age, anorexia nervosa, HIV cachexia or cancer cachexia.

10 117. The pharmaceutical composition ofclaim 1 1 2, wherein said mammal is a human.

1 1 8. The pharmaceutical composition ofclaim 1 12, wherein said MC4-R binding

compound is of the formula (IX):

15 (IX)

wherein:

P2 is CH, CF, CC1, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI, or

a covalent bond;

20 P3
is CH, CF, CC1, CBr, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, or CI;

P4
is CH, CC1, CBr, CF, C-alkyl, C-aryl, C-alkoxy, C-CN, C-OH, CI, or

a sulfur atom;

25

G 1

and G2
are each independently CH2, S, or O;

r is a covalent bond or CH2 ;

tisCH2, CHR
3,orCR3R4

;

sis CH2, CHR5 orCR5R6
;

R is hydrogen, alkyl, alkoxycarbonyl, or alkylcarbonyl;

Z 1

is CH, or covalently linked to Z2
to form a naphthyl ring;

Z2
is CH, C-(C=CH), CC1, CBr, CI, CF, or covalently linked to Z 1

to

30 form a naphthyl ring;

Z5
is CH, or alkoxy;
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R3
, R4

, R5
, and R6

are methyl, ethyl, hydroxyl, alkoxy, halogen, cyano,

nitro, or amino, or pharmaceutically acceptable salts thereof

1 19. The pharmaceutical composition ofclaim 1 12, wherein said MC4-R binding

5 compound is selected from the group consisting of: 2-[2-(4-benzyloxy-benzylsulfanyl)-

pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-iodo-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-phenylJ- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(naphthalen-l -yimethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 0 2-[2-(3-ch!oro-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-{2,5-dimethoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-bromo-benzylsulfanyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-iodo-benzylsulfanyl>phenyl]-4,5-dihydro- 1 H-imidazole;

2-[2-(2-methoxy-5-nitro-benzylsulfanyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

1 5 2-[2-{2-methoxy-5-nitro-benzyloxy)-phenyl]- 1 ,4,5,6-tetrahydropyrimidine;

2-[2-(2-bromo-benzylsulfenyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3-iodo-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-methoxy-5-nitro-ben2ylsidfanyl)-phenyl]-3a,4,5,6,7,7

benzoimidazole;

20 2-{2-[2-(2-methoxy-naphthalen-l-yl)-e%l]-phenyl}-l,4,5,6-tetrahydropyrimidi

2-[2-(5-bromo-2-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6,-tetrahydropyrimid^

2-{2-[2-(2-methyl-naphthalen-l-yl)-e%l]-phenyl}-l,4,5,6-teti^ydropyrimi^

2-{2-[2-(2,3-dihydro-benzo[l,4]dioxin-5-yl) -ethyl]-phenyl}-l ,4,5,6-

tetrahydropyrimidine;

25 2-[2-(2-methoxy-napthalen-l-ylmethylsulfanyl)-phenyl]-l,4,5,6-teti^

2-(2-Benzylsulfanyl-phenyl)-l,4,5,6-tetrahydro-pyrimidine;

2-(2-Pentadecylsulfanyl-phenyl)-l,4,5,6-tetnAydro-pyrimidine;

2-(2-CyclohexylmethyIsulfanyl-phenyl)- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2-Methyl-ben^lsulfanyl)-pheny

30 2-[2-(3-Nitro-benzylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3,54}imethoxy-benzylsulfanyl>^^

2-[2-(4-Fluoro-benzylsuIfanyl)-phen^

2-[2-(2-Chloro-benzylsulfanyl)-pte

2-[2-(2-Fluoro-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine;

35 2-[2-(2,4-Bis-trifluoromethyl-benzylsulfanyl>phenyl]-l,4,5,6-tetrahydro^

2-[2-(3-Methoxy-benzylsulfanyl>phe

2-[2-(3,5-Bis-trifluorome%l-bei^lsu^

2-[2-(2-Methoxy-5-mtro-benzyloxy
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2-[2-(2-Chlon>-6-fluoro-benzylsul^^

2^2-Benzylsulfanyl-phenylH,5^ydro^H-imidazole;

2-[2-(2,6-Difluoro-benzylsiilfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(Naphthalen- 1-ylmethoxy)-pheny1]- 1 ,4,5,6-tetndiydro-pyrimidine;

5 2-[2-(2-MethyI-naphthaIen-l-yta^

1-{2-[2-(2-Chloro-6-fluoro-benzylsulfm^

ethanone;

2«[2-(2-Chloro-6-fluoro-benzykulfanyl>phenyl]-3a,4>5,6,7,7a-hexahydro- 1
H-

benzoimidazole;

10 2-[2-(2-Iodo-benzylsulfanyl)-pte^

2-[2-(2,5-Dimethyl-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

4-[2-( 1 ,4,5,6-Teti^ydix)-pyriniidin-2-yl)-phenylsulfanyImethylJ-quinoline;

2-[2-(2-Methoxy-5-nitro-benzylsu^

2-[2-(2-Methoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 5 2-[2-(2-Cyclopentyloxy-benzyIsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2,3-Dihydro-benzo[l ,4]dioxin-5-ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(6-Methoxy-2,3-dihydro-benzo[l,4]dioxin-5-ylmethylsulfanyl)-phenyl]-l,4,5,6-

tetrahydro-pyrimidine;

20 2-[2-(5-fluoro-2-methoxy-ben2ylsuIfanyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

1 -Methyl-2-[2-(naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzyloxy)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(Naphthalen-l-yloxymethyl)-phenyl]-l,4,5,6-tetrahydro-pyrimidine;

25 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-5,5-dime%l-l,4,5,^

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-^^

imidazole;

2-[2-(2,6-Dimethoxy-benzylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

30 2-[2-(2-Bn>mo-6-methoxy-benzylsulfan^

2-[5-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl>phenyl]-4,5-dihydr^

2-[5-Bn>mo-2-(5-bromo-2-methoxy-benzyls^

pyrimidine;

2-[4-Bromo-2-(5-bromo-2-methoxy-benzylsulfanyl>phenyl]- 1 ,4,5,6-tetrahydro-

35 pyrimidine;

2-[2-(2-Bromo-5-methoxy-benzylsulfanyl)-phenyl]-l,4,5,6-tetrahydn>-pyrim

2-[2-(5-Bromo-2-methoxy-benzylsulfany!)-5-methyl-pheny1]- 1 ,4,5,6-tetrahydro-

pyrimidine;
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2-[2-(Biphenyl-3-yImethylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Chloro-2-methoxy-benzy^^

2-[2-(2-Methoxy-5-thiophen-3-yI-ben^

pyrimidine;

5 2-[2-(BiphenyI-2-ylmethylsulfanyl)^

2-[2-(5-Iodo-2-methoxy-benzykulfanyl^

2-[2<5-Bromo-2-methoxy-benzyIsulfanyl)-5-fluoro-phenyl]-
1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

10 pyrimidine;

2-[2-(4,4
,

-Dimethoxy-biphenyl-3-ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(9H-Fluoren-9-ylsulfanyI)-phenyl]-
1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(3'-Chloro-4
,

-fluoro-4-meA^^

15 tetrahydro-pyrimidine;

2-[2-(l -Naphthaien- 1 -yl-ethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyI)-5-fluoro-phenyl]-4
>5-dihydro- 1 H-imidazole;

2-(2-Benzhydrylsulfanyl-phenyl)-l,4,5,6-tetrahydro-pyrimidine;

2-[2-(2'-Fluoro-4^methoxy-[l,r^

20 tetrahydro-pyrimidine;

2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-benzamidine;

2-[4-(Naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Ethynyl-2-methoxy-benzyl^^

2-[2-(5-Bromo2-methoxy-benzylsulfanyl)-benzyl]-
1 ,4,5,6-tetrahydro-pyrimidine;

25 2-[2-(5-Bromo-2^yclopentyloxy-benzylsulfM^

pyrimidine;

2-[2-(5-Bromo-2-ethoxy-benzyIsulfanyl)-phenylJ-
1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-propoxy-benzylsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-pyrimidine;

[2-(5-Bromo-2-methoxy-benzylsulfanyl)-ben2yl]-diethyl-amine;

30 1 -[2-(5-Bromo-2-methoxy-ben2yIsulfanyl)-benzyl]-piperazine;

C-{4-[3-(5-Bromo-2-methoxy-benzyIsul^^

methylamine;

2-[2-(2-Methoxy-5-methyl-benzylsuIfanyl)-phenyl]-
1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzyloxymethyl)-phenyl]« 1 ,4,5,6-tetrahydro-pyrimidine;

35 [2-(5-Bromo-2-methoxy-ben2ylsulfanyl)-ben^l]-dimethyl-amine;

2-[2-(5-Bromo-2-isopropoxy-benzylsull^

2-[2-(2-Ethoxy-naphthaIen-l-ylmethy^

2-[2-(2-Propoxy-naphthalen-l-yIme%lsul^
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4-Methoxy-3-[2-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenylsidfanylme%I]-

benzonitrile;

l-{4-Methoxy-342KM»5,6-tetrahyd^

ethanone;

5 2-[2-(NaphthaIen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-ben2yl]-piperidine;

C-{4-[2-(2-Methoxy-naphthalen-l-ylmethylsd^

methylamine;

1-[2-(5-Bromo-2-methoxy-benzylsulfanyl>^

1 0 1 -[2-(2-Methoxy-naphthalen- 1 -ylmethylsulfanyl)-benzyl]-pyiTolidin-3-ylamine;

3-[2-(5-Bromo-2-methoxy-benzylsulfany^

imidazo[l,5-a]pyridine;

3-[2-(5«Bromo-2-methoxy-benzylsulfany^^

pyrrolo[l »2-c]imidazole;

1 5 2-[2-(Benzo[b]thiophen-3-ylmethylsulfanyl)-phenyl]-U^S^tetrahydro-pyrimidine;

2-[3-Fluoro-2-(naphtha!en-l -ylmethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-(Naphthalen- 1 -y!methylsulfanyl)-3-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl>phenylamine;

2-[2-(5-Bromo-2-methoxy-benzylsulfahyl)-3-chloro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

20 2-[2-(2-Methoxy-phenylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

l-{2-[2-(5-Bromo-2-methoxy-benzylsulf^

3-methyl-butan- 1 -one;

1-{2-[2-(5-Bromo-2-methoxy-benzylsulfan^

2-phenyl-ethanone;

25 2-[3-(5-Bromo-2-meftoxy-benzyku^

N-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-phenyl]-guanidine;

2-[2-(2-Isopropoxy-naphthalen-l -yImethylsulfanyl)-phenyl]-l ,4,5,6-tetrahydro-

pyrimidme;

2-[2-(2-Cyclopentyloxy-naphthalen-l-ylme^

30 pyrimidine;

(5-Bromo-2-methoxy-benzylM2-(l,4,5,6-^^

2-[2-(5-Bromo-2-methoxy-benzylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(2-Methoxy-naphthalen-l -ylsulfanylmethyl>phenyl]-l ,4,5,6-tetrahydro-

35 pyrimidine;

2-[3-(5-Bromo-2-methoxy-benzylsulfan^^

2-[3-ChIoro-2-(naphthalen- 1^
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2-[2-(6-Bromo-2-methoxy-naphthalen- 1 -ylmethyIsulfanyl)-phenyI]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[3-Chlon>-2-(2-methoxy-naphthalen-l-yls^

pyrimidine;

5 2-[2-(5-Bromo-2-methoxy-phenylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2^5-Bn>mo-2-methoxy-phenylsulfanylm^

pyrimidine;

2-[l -(2-Naphthalen-l -yl-ethyl)-l H-pyrrol-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 0 (5-Bromo-2-methoxy-benzyl)-methyl-[2-(l ,4,5,6-tetrahydro-pyrimidin-2-yl>phenyI]-

amine;

2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamine;

2-[2-(2-Chloro-phenylsulfanylmethyl)-phen^

2-[2-(2-Bromo-phenylsulfanylmethyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 5 2-(2-o-Tolylsulfanylmethyl-pheny1)- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(2,5-Dichloro-phenylsulfanyImethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-(3-Amino-propylamino)-6-(5-bromo-2-methoxy-benzylsulfanyl)-benzonitrile;

2-[2^54Jromo-2-methoxy-benzylsulfanyl)-te

[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-benzyl]-diethyI-amine;

20 4-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-morpholine;

3 -(5-Bromo-2-methoxy-benzylsulfanyl>3,4,5,6-tetrahydro-2H-[ 1 ,2']bipyrazinyl;

2-(5-Bromo-2-methoxy-benzylsulfanyl)-3^

1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidine;

C-{4-[2^2-Methoxy-naphthalen- 1 -ylmethylsdfanyl)-benzyl]-moipholin-2-yl}-

25 methylamine;

1 -[3-(5-Bromo-2-methoxy-benzylsulfanyl)-pyra2in-2-yl]-pyrrolidin-3-ylamine;

H3^5-Bromo-2-methoxy-benzylsulfanyl)^

l-[2-(2-Methoxy-naphtha!en-l-ylmethylsulfM^

C-{4-[3^5-Bromo-2-methoxy-benzylsulfanyl)-pyrazin-2-yl]-morpholin-3-yl}-

30 methylamine;

1 -[3-Fluoro-2-(2-naphthalen-l -yl-ethyl)-benzyl]-piperazine;

l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-azetidine;

l-[2^5-Bromo-2-methoxy-benzylsulfanyl)0^hloro-benzyl]-pyrrolidin-3-ol;

[2-(Naphthalen- 1 -ylmethyIsulfanyI)-phenyl]-carbamic acid 1-aza-bicyclo[2.2.2]oct-3-yl

35 ester;

[2-(2-MethyI-naphthalen-l-ylmethy!sulfanyl)-phenyl]-carbamic acid 1-aza-

bicyc!o[2.2.2]oct-3-yl ester,
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[2^2-Me%i-naphthden-l-ylmethyIsulfanyl)-phenyl]<arbamic acid 2-piperidin-l-yl-

ethyl ester;

{ 1 -[2^5-Bromo-2-methoxy-benzylsulf^

methanol;

5 4-tert-Butyl-N-naphthalen- 1 -ylmethyl-N-(2-piperidin- 1 -yl-ethyl)-benzamide;

N,N-Dimethyl-N
,

-naphthalen-2-ylmethyl-N
,

-naphthaIen- 1-ylmethy1-propane-l ,3-

diamine;

N-(5-Bromo-2-methoxy-benzyly-N'.N'-dimethy1-N-naphthalen- 1 -ylmethy1-propane-l ,3-

diamine;

10 1 -Naphthalen- 1 -ylmethyl-3-phenethyl- 1 -(2-piperidin- 1 -yl-ethyl>thiourea;

3-(4-Dime%Iamino-phenyl)-H3-dime%lamino-propyl)-l-naphthalen-l-ylme%l-

thiourea;

4-[2-(5-Bromo-2-methoxy-benzylsidfanyl)-3^^^

carboxylic acid ethyl ester;

1 5 2-[2-(2-Naphthalen-l -yl-ethyl)-phenyl]-ethylamine;

Naphthalene-2-sulfonic acid (2-dimethylamino-ethyl)-naphthalen-l-ylmethyl-amide;

1-[2-(5-Bromo-2-methoxy-ben^lsulfanyl)-3-chloro-benzyl]-2-methoxymethyl-

pyrrolidine;

(2-Hexyloxy-phenyl)-carbamic acid 2-piperidin-l-yl-l-piperidin-l-ylmethyl-ethyl ester,

20 3-[2-(5-Bromo-2-methoxy-benzylsdfanyl)-benzyloxy]-pyrrolidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxymethyl]-pyrrolidine;

2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-phenyl)-piperidine;

3-[2-(5-Bn)mo-2-methoxy-ben2ylsulfanyl)-ben2ylamino]-propan-l-ol;

3-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzylamino]-3-methyl-butan- 1 -ol;

25 1 -[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-benzy1]-pyrrolidin-3-ol

;

{ 1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-pyrrolidin-2-y1 }-methanol

;

{ 1 -[2-(Naphthalen-l -ylsulfanylmethyl)-benzyl]-piperidin-2-yl}-methanol;

2-[2-(Naphthalen-l -yIsulfanyImethyl>pyrrolidin-l -yl]-ethyl-N-pyrrolidine;

N-pyirolyl-[l-(2-naphthalen-l-yl^thyl>pyiTolidin-2-ylme%l]-amine;

30 1 -(2-Naphthalen-l -yI-ethyl>piperidine-2-carboxylic acid methyl ester,

(3-Bromo-benzylM 1 -eftyl-pyro^

3-[2-<5-Bromo-2-methoxy-benzylsulfanyl)-benzyloxy]-piperidine;

(5-Bromo-2-methoxy-benzylHl^%l-py^olidin-2-ylme%l)-naphthalen-l-yta^

amine;

35 (14sthyl-pynolidin-2-ylme%l)^

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyIoxymethyl]-pyrrolidin^

(3-Bromo-benzyl)-(3-imidazol- 1 -yl-propyl)-naphthalen- 1 -ylmethyl-amine;

(3-Imidazol- 1 -yl-propyl)-naphthalen-2-ylmethyl-naphthalen- 1 -ylmethyl-amine;
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[2-(Naphthalenl-yImethylsulfanyl)-phenyl]-carbamic acid 2-piperidin-l-yl-l-piperidin-

1-ylmethyl-ethyl ester,

[2-(Naphthalen-l-ylmethylsulfanyl>phenyl]-carbamic acid 2-dimethylamino-ethyl ester;

1 -[2-(Naphthalen- 1 -ylsulfanylmethyl)-benzyl]-piperazine;

5 [3-(2-Me%l-piperidin-l-yl)-pro^^

amine;

1 -[3-Chloro-2~(naphthalen- 1 -ylsdfanylmethyl)-benzyl]-piperazine;

N,N-Dimethyl-NH2-naphthalen-^^

diamine;

10 {l-[2-(5-Bromo-2-methoxy-benzyk^

1-[2-(2-Naphthalen- 1 -yl-ethyl)-benzyl]-piperazine;

[3-(2-Methyl-piperidin-l-yl)-propyl]^^^

1-[3-Fluoro-2-(2-naphthalen-l-yl-ethyl>benzyl]-piperazine;

{l-[3-Ch!oro-2-(naphthalen-l-ylsulf^^

15 {1 -[2-(5-Bromo-2-methoxy-benzyIsuIfany^ } -methanol;

{ l-[2-(2-Naphthalen-l-yU^

[3^2-Methyl-piperidin-l-yl)-propylH2-@^^

1 -[2-(2-Naphthalen- 1 -yl-ethyl)-benzyI]-pyrrolidin-3-ylamine;

1 -Phenyl-3-piperazin- 1 -yl-5,6,7,8-teti^ydro-isoquinoline-4-carbonitrile;

20 2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-phenyl]-6-ethyM ,4,5,6-tetrahydro-

pyrimidine;

2-[2<4-Methoxy-biphenylO-ylmethyk^^

2-[2-(2-Methoxy-5-phenyle%nyl-bera

pyrimidine;

25 2-[2<2-Naphthalen-l-yl-ethy^^^^

2-[3-(2-Methoxy-naphthalen-l-yIs^

pyrimidine;

2-[2-(2,5-Dimethoxy-phenyIsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(4-Methyl-naphthalen- 1 -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

30 2^2^5-Bromo-2-methoxy-benzylsulfan^^

lH-imidazole;

242^5-Bromo-2-methoxy4>enzylsul^

tetrahydro-pyrimidine;

2-[3-(Naphthalen- 1 -ylsulfanylmethyI>thiophen-2-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

35 2-{2-[2-(5-Bromo-2-methoxy-phen

2-[3-Chloro-2-(2-naphthalen-1 -yl-ethyl>phenyl]-l ,4,5,6-tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyO

pyrimidine;
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2-[2-(5-Bn>mo-2-methoxy-phenylsulfanylmeft^^ 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(Naphthalen-l -ylsulfanyImethyl>-phenyl]-4,5-dihydro-l H-imidazole;

2-[3-Fluoro-2-(naphthalen-l-ylsulfanylm^

5 2-[3-Bromo-2-(naphthalen-l-ylsulf^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl } -
1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2^2-Methoxy-5-trifluoromethyl-benzylsulfanyl>pheny1]- 1 ,4,5,6-tetrahydro-

pyrimidine;

10 2-[4-(Naphthalen- 1 -ylsulfanyimethyl)-thiophen-3-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(Naphthalen- 1 -ylsulfanylmethyl)-thiophen-3-yl]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-trifl^^

tetrahydro-pyrimidine;

2-[2-(2-NaphthaIen- 1 -yl-ethyl)-3-trifluoromethyl-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

1 5 2-[2-(6-Fluoro-naphthalen-l -ylmethylsulfanyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

{ 1 -[2-(5-Bromo-2-methoxy-benzylsulfanyl)-benzyl]-piperidin-2-yl } -methanol;

2-[3-Fluon>-2-(2-naphthalen-l-yl-e%^

[2-(5-Bromo-2-methoxy-benzylsulfany^

propyl]-amine;

20 l-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-pyiToIidin-3-ylam

1-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-benzyl]-piperazine;

5,5-Dimethyl-2-[2-(2-naphthalen-l-yl-e%l>^^

2-[3-Fluoro-2-(2-naphthalen- 1 -yl-ethyl>phenyl]-5,5-dimethy1-4,5-dihydro- 1H-

imidazole;

25 2-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-3,5-difluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfan^

dihydro- 1 H-imidazole;

3-(2-Naphthalen4-yU%l)-2-(lA^

30 Amino-[2-(2-naphthaIen-l -yl-ethyl)-phenyl]-acetonitrile;

1-[2-(2-Naphthalen- 1 -yl-ethyl)-phenyl]-ethane- 1^-diamine;

2-[2-(5-Bromo-2-methoxy-benzylsdfan^^

imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfa^^

35 imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-chloro-phenyl]-4-me%l-4,5-dihydro-

imidazole;
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2-[2-{5-Bromo-2-methoxy-benzylsulfanyl)-3,4-difluoro-phenyl]-l ,4,5,6-tetrahydro-

pyrimidine;

2-[3-Fluoro-2-(naphthalen-l-ylsulfanylm^

imidazole;

5 2-{2-[2-(5-Bromo-2-methoxy-phenyl>l-methyl-ethyl]-phenyl}« 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy benzyl sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-4,4-

dimethy1-4,5-dihydro- 1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzyI sulfanyl)-3-fluoro-4-trifluoromethyl-phenyl]-5,5-

1 0 dimethyl-1 ,4,5,6-tetrahydro-pyrimidine;

2-[3-Methoxy-2-(2-naphthalen- 1 -yl-ethyl)-pheny1]- 1 ,4,5,6-tetrahydro-pyrimidine;

2-[2-(5«Bromo-2-methoxy-benzylsuIfanyl)-3^hloro-phenyl]-l,4,5,6-tetrahydro-

pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-meth^

15 pyrimidine;

1-Amino-3-[2-(5-bromo-2-methoxy-phenyl)-7-cWoro-benzo[b]thiophen-3-yIamino]-

propan-2-ol;

2-[2-( 1 -Methyl-2-naphthalen- 1 -yl-ethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidine;

3-(5-Bromo-2-methoxy-benzyIsulfanyl)-2-fluoro^^

20 phenylamine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-methyl-phenyl}-l,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

25 l-Amino-3-[2-(5-bromo-2-methoxy-phenyl)-7-fluoro-benzo[b]thiophen-3-ylamino]-

propan-2-ol;

2-[3-Methoxy-2-(naphthalen-l -ylsulfanylmethyl)-phenyl]-l ,4,5,6-tetrahydro-

pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 ,4,5,6-tetrahydro-

30 pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-5-methoxy-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2- {2-[2-Chloro-6-(l ,4,5,6-tetrahydro-pyrimidin-2-yl)-phenyl]-ethy1 } -phenol;

2-[3-Methoxy-2-(naphthalen- 1 -ylsulfanylmethyl)-phenyl]- 1 ,4,5,6-tetrahydro-pyrimidin-

35 5-ol;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-methy1-pheny1 }-5-methyl-4,5-dihydro-

lH-imidazole;
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2-{2-[2K5-Bromo-2-methoxy-phenyl)^t^

pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)0,4-difluoro-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

5 2-{2-[2-(5-Bromo-2-methoxyi3henyl)^

dihydro-1 H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulf^ 1 ,4,5,6-

tetrahydro-pyrimidine;

4,4-DimethyI-2-[2-(naphthalen- 1 -ylmethylsulfanyi)-phenyl]-4,5-dihydr(M)xa2ole;

10 2-[2-(5-Bromo-2-methoxy-benzyIsulfanyl)-4-methoxy-phenyl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-[5-(5-Bromo-2-methoxy-benzyl>2-methyl-thiophen-3-yl]- 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^

15 pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyI)^%I]^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-et^^

pyrimidine;

20 2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l]0-fluoro-4-methoxy-phenyl}-l,4,5,6-

tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^%n^^

pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^%l^^^

25 pyrimidin-5-ol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)^

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-ethoxy-phenyl} -1 ,4,5,6-tetrahydro-

pyrimidin-5-ol;

30 2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-( 1 ,4,5,6-tetrahydro-pyrimidin-2-yl>-

benzonitrile;

2-{3-Benzyloxy-2-[2^5-bromo-2-methoxy-pte^

pyrimidine;

2-{2-[2^5-Bromo-2-methoxy-phenyl)-et^

35 pyrimidine;

2-{542-<5-Bromo-2-methoxy-phenyl)-e%^

1 ,4,5,6-tetrahydro-pyrimidine;
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2-{5.[2^5-Bromo-2-methoxy-phenyl)^thyl]-8^hloro-2^Klihydro-benzo[ 1 ,4]dioxin-6-

yl}-l A5,6-tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%^

pyrimidine;

5 2-{2-[2-(5-Bromo-2-meftoxy-phe^^

pyrimidine;

2- {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-butoxy-phenyl } - 1 ,4,5,6-tetrahydro-

pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-isobutoxy-phenyl} -
1 ,4,5,6-tetrahydro-

10 pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-butoxy-phenyl}-l,4,5,6-tetrahydro-

pyrimidin-5-ol;

2-[2-(5-Bromo-2-methoxy-benzylsuIfanyl)-3-fluoro-phenyl]-5-methoxy-l,4,5,6-

tetrahydro-pyrimidine;

1 5 2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3-chloro-phenyl }- 1 -methyl- 1 ,4,5,6-

tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl)-3-fluoro-phenyl]- 1 -methyl-4,5-dihydro- 1H-

imidazoie;

[2-(5-Bromo-2-methoxy-benzylsulfanyl>3-fluoro-phenyl]-l -methyl-4,5-dihydro-lH-

20 imidazole;

2-{2-[3-(l,4,5,6-Tetrahydro-pyrimidin-2-yl)-biphenyl-2-yl]-ethyl}-phenol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyi]-3-chIoro-pheny1 }- 1 -methyl-4,5-dihydro-

IH-imidazole;

N-(3-Amino-propyl)-2-[2-(5-bromo-2-methoxy-phenyl)-e%l]-6-methoxy-benzamide;

25 N-(3-Ammo-propyl)-2-[2-(5-bromo-2-methoxy-phenyl)-ethyl]-6-methyl-benz

2-[2-(5-Bromo-2-methoxy-benzyIsulfanyI)-3-fluoro-phenyl]-5,6-dihydro-4H^

pyrimidine-l-carboxylic acid l-acetoxy-2-methyl-propyl ester;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl^^^

pyrimidine- 1-carboxylic acid 1-acetoxy-ethyl ester;

30 3-(5-Bromo-2-methoxy-phenyl)-5-cM^

2-[2-[2-<5-Bromch2-methoxy-phenyI)^thyl]-3-(4-methoxy-benzyloxy>phenyl]-l,4^

tetrahydro-pyrimidine;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl } -5-methyl- 1 ,4,5,6-

tetrahydro-pyrimidin-5-ol;

35 2-[(5-BrQmo-2-methoxy-phenyl)-(3-piperidin-l-yl-propylamino)-methyl]-3-chloro-6-

methyl-phenol;

1 - {2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-methyl-benzyl}-piperazine;

1 -{2-[2-(5-Bromo-2-methoxy-phenyl)^
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l-{2-[2-(5-Bromo-2-meftoxy-phenyl^

{2-[2^5-Bromo-2-methoxy-phenyl)-ethyl]-6-methyl-benzyl } -diethyl-amine;

3-(5-Bromo-2-methoxy-pheny])- 1 ,2,3,4-tetrahydro-isoquinoline;

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]^

5 l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3^^

1-{2-[2-(5-Bromo-2-roethoxy-phenyI)-ethyl]^

{2-[2-<5-Bromo-2-methoxy-phenyl)-ethy^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3^ 1H-

imidazole;

10 (l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]^

methanol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>etty^

pyrimidine;

l-[2-(5-BromcH2-methoxy-benzylsulfan^

15 l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl^

!-{2-[2-(5-BiT)mo-2-methoxy-phenyl)-etty^

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6^hloro-benzyl}-piperidine;

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl}-diethyl-amine;

1 -{5-Bromo-2-methoxy-benzyl)-2-(4-methoxy-benzyl)-2,3-dihydro-l H-isoindole;

20 2-{2-[2-{5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-pheny 1 } -5,6-dihydro-4H-

pyrimidine-l-carboxylic acid 1-acetoxy-ethyl ester,

1 -{2-{2-[2^5-Bromo-2-methoxy-phenyl)-e%l]-3-chloro-phenyl}-5,6-dihydro-4H-

pyrimidin- 1 -yl)-ethanone;

1-{2-[2-(5-Bromo-2-meftoxy-phenyl)-e^

25 {2-[2-(5-Bromo-2-methoxy-phenyl)-eft^^

l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]0-fluoro-benzyl}-piperidine;

(l-{2-[2<5-Bromo-2-methoxy-phenyl)-etty^

methanol;

4-Fluoro-N-{244-(2-methoxy-phenyl>piperazin- 1 -yl]-ethyl} -N-pyridin-2-yl-

30 benzamide;

3-(5-Bromo-2-methoxy-phenyl)-2-methyl- 1 ,2,3,4-tetrahydro-isoquinoline;

l-{2-[2K5-Bromo-2-methoxy-phenyl)-ethy^

1-{2-[2-(5-Bromo-2-methoxy-phenyl)^

1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-ch!oro-benzyl} -piperidine;

35 {2-[2K5-Bromc^2-methoxy-phenyl)-ethyl>^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e%l^

imidazole;
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(1-{2-[2^5-Bromo-2-methoxy-ph^

methanol;

2-{2-[2-(5-Bromo-2-methoxy-phenyl^

pyrimidine;

5 1 -[2^5'Bromo-2-methoxy-benzylsuIfanyl)-benzyl]^-methyl-piperazine;

1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl } -piperazine;

1-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6^

1 -{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-6-chloro-benzyl } -piperidine;

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyi]-6-chloro-benzyl } -diethyl-amine;

10 1 -(5-Bromo-2-methoxy-benzyl)-2-(4-methoxy-benzyl)-2,3-dihydro- 1 H-isoindole;

2-{2-[2-(5-BK>mo-2-methoxy-phenyl>^^

pyrimidine- 1 -carboxylic acid 1-acetoxy-ethyl ester;

l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-5,6-dihydro-4H-

pyrimidin- 1 -yl)-ethanone;

15 l-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-benzyl}-4-methyl-piperaane;

{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-benzyl}-diethyl-amine;

1-{2-[2^5-Bromo-2-methoxy-phenyl)-ethyl]-3-fluoro-benzyl}-piperidine;

4-Fluoro-N-{2-[4-(2-methoxy-phenyl)-piperazin-l-yl]-ethyl}-N-pyridin-2-yl-

benzamide;

20 3-(5-Bromo-2-methoxy-phenyl)-2-methyl-l^,3,4-tetrahydro-isoquinoline;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl }-l -ethyl-4,5-dihydro- 1H-

imidazole;

{2-[3-(5-Bromo-2-methoxy-phenyl)-3,4-dihydn)-^^

amine;

25 l-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-e^

imidazole 1 -yl)-ethanone;

2-{2-[2-(5-Bromo-2-methoxy-phenyl>ethyl]-3<^

1 -carboxylic acid ethyl ester;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-4,5-dihydro-im

30 1 -carboxylic acid isobuty1 ester;

2-{2-[2-(5-Bn)mo-2-methoxy-phenyl)-ethyl]-3-cWoro-phenyl}-4,5-dihydro-i

1 -carboxylic acid tert-butyl ester,

1-(2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-4,5-dihydro-

imidazol- 1 -yl)-2,2-dimethyl-propan- 1 -one;

35 1 -(5-Bromo-2-methoxy-benzyl)-2,3-dihydro-l H-isoindole;

1 -(2-Methoxy-benzyl)-2-methyl-2,3-dihydro-l H-isoindole;

2-Methyl-l -naphthalen- 1 -ylmethyI-2,3-dihydro- 1 H-isoindole;
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1-{2-[3-CNoro-2-(2-naphthalen-l-y^^

dimethyl-propan-1 -one;

{2-[l-(5-Bromo-2-methoxy-bei^

2-[3-Chloro-2-(2-naphthalen- 1 -yl-ethyl)-pheny1]- 1 -methyl- 1 ,4,5,6-tetrahydro-

5 pyrimidine;

2-[3-Chloio-2-(2-naphthalen-^ ^

carboxylic acid tert-butyl ester,

2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]-4,5-dihydro- 1 H-imidazole;

1 • {2-[3-ChIoro-2-(2-naphthalen- 1 -yl-ethyI>phenyll-4,5-dihydro-imidazol- 1 -yl }-

10 ethanone;

2-[3-Chloro-2-(2-naphthalen-l-yl-e%^

acid isobutyl ester;

2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl>phenyl]-455-dihydro-imidazole- 1 -carboxylic

acid tert-butyl ester;

15 2-[3-CWoro-2-(2-naphthalen-l-yU

acid ethyl ester;

2-[2-(5-Bromo-2-methoxy-phenyl)-ethy^

benzamide;

2-[3-Chloro-2-(2-naphthalen-l -yl-ethyl)-phenyl]- 1 -ethyl-4,5-dihydro-l H-imidazole;

20 l-(2-{2-[2^5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyI}-5,6-dihydro-4H-

pyrimidin-1 -yl)-2,2-dimethyl-propan-l -one;

2-{2-[2-(5-Brorao-2-methoxy-phenyl>e%l>^

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyI]-3-chloro-phenyl}-5,6-dihydro-4H-

pyrimidine-1 -carboxylic acid isobutyl ester,

25 2-{2-[2-(5-Bromo-2-methoxy-phenyl>e%^

dihydro- 1 H-imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-thiophen-3-yl} -1 -methyl-4,5-dihydro-l H-

imidazole;

2-{2-[2-(5-Biomo-2-methoxy-phenyl)-e^

30 imidazole;

3-(5-Bromo-2-methoxy-benzyI)-2-methyl-2,3-dihydro-isoindol-l-one;

4-(2-Methoxy-benzyl)-2-(4-methoxy-benzy1)- 1 ^,3,4-tetrahydro-isoquinoline;

4-(5-Bromo-2-methoxy-benzyl>2-(4-methoxy-benzyl)- 1 ,2,3,4-tetrahydro-isoquinoline;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-l-propyl-4,5-dihydro-

35 1 H-imidazole;

2-{2-[2-(5-Bromo-2-methoxy-phenyl)-ethyl]-3-chloro-phenyl}-3a,4,5,6,7,7a-

hexahydm-1 H-benzoimidazole;

5,5-Dimethyl-2-[2-(naphthalen-l-ylsulfM^
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2-[2^5-Bromo-2-methoxy-ben^l^

lH-imidazole;

N^5-Bromo-2-methoxy-benzyl>-N,

-methyl-N-naphthaIen- 1-ylmethyl-ethane-l ,2-

diamine;

5 2-{2-[2-(5-Bromo-2-methoxy-phenyl)^

tetrahydro-pyrimidine;

2-[2-(5-Bromo-2-methoxy-phenyl)^thyl]^M^^

2-[3-Chloro-2-(2-naphthalen-l-yl-ethyl^

1 -Benzyl-2-{2-[2<5-bromo-2-m^

10 lH-imidazole;

({2-[2-(5-Bromo-2-methoxy-phenyl)^%l]-3^

methylene)-methyl-amine;

2-{2-[2-(5-Bromo-2-methoxy-ph^

lH-imidazole;

15 2-{2-[2K5-Bromo-2-methoxy-phenyI)^%l]0-chloro-phenyl}-K2,2^-trifl

4,5-dihydro- 1H-imidazole;

2-[2-(5-Bromo-2-methoxy-benzylsulfanyl^

pyrimidine, and pharmaceutical^ acceptable salts thereof.

120. The pharmaceutical composition ofclaim 1 12, wherein said pharmaceutical

composition is suitable for oral administration.

121. The MC4-R binding compound ofthe formula (VII):

20

25

(VII)

wherein

30

Z\ Z\ Z\ Z\ and Z5
are CH, N, or substituted carbon;

P\ P2
,
P3

, and P
4
are CH, N or substituted carbon; and

P5
is C-J, wherein J is a moiety ofthe formula (XIII):
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(XIII)

wherein

r is a covalent bond, CH, CH2 , CHR
1

, CR*R
2
, or H;

t is CH, CH2 , CHR
3
, CR3R4

, or H;

5 s is CH, CH2 , CHR
5
, CR

5R6
, or absent;

R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyi, alkylcarbonyl, optionally linked to R 1

, R
2
, R

3
, R

4
, R

5
,
or R6

to form

one or more rings; and

R1

, R
2
, R3

, R
4
, R

5
, and R6

are each independently halogen, thiol,

1 0 thioalkyl, thioester, alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino,

cyano, aryl, optionally linked to form a ring with R, R 1

, R
2
, R3

, R
4
, R

5
,
or R6

.

122. The MC4-R binding compound of the formula (VIII):

15 (vm)

wherein

Z1

, Z
2
, Z

3
, Z

4
, and Z5

are CH, N, or substituted carbon;

P
1

, P
2

, P
3

, and P
4
are CH, N or substituted carbon; and

P5
is C-J, wherein J is a moiety ofthe formula (XIII):

20 (XIII)

wherein

r is a covalent bond, CH, CH2, CHR
1

, CR'R
2
, or H;

t is CH, CH2> CHR
3
, CR3R4

, or H;
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s is CH, CH2, CHR5
, CR5R6

, or absent;

R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to R1

, R2
, R

3
, R4

, R5
or R6

to form

one or more rings; and

5 R*, R2
, R3

, R
4
, R5

and R6
are each halogen, thiol, thioether, thioalkyl,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl,

optionally linked to form a ring with R, R1

, R2
, R

3
, R

4
, R5

or R6
.

1 23. The MC4-R binding compound ofthe formula (XV):

10

wherein

Z\ Z2
, Z

3
, Z

4
, and Zs

are CH, N, or substituted carbon;

P 1

, P
2
, P

3
, and P

4
are CH, N or substituted carbon; and

15 P5
is C-J, wherein J is a moiety ofthe formula (XIII):

N*

W

N

(XV)

(XIII)

wherein

r is a covalent bond, CH, CH2, CHR 1

, CR'R
2
, or H;

t is CH, CH2, CHR3
, CR3R4

, or H;

20 s is CH,CH2, CHR5
, CR5R6

, or absent;

R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to R1

, R2
, R3

, R
4
, R5

or R6
to form

one or more rings; and

R 1

, R2
, R

3
, R4

, R5
and R6

are each halogen, thiol, thioether, thioalkyl,

25 alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl,

optionally linked to form a ring with R, R 1

, R
2
, R3

, R4
, Rs

, orR6
.
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1 24. The MC4-R binding compound ofthe formula (XVI):

(XVI)

wherein

5 Z\ Z2
, Z

3
, Z

4
, and Z5

are CH, N, or substituted carbon;

P 1

, P
2
, P

3
, and P

4
are CH, N or substituted carbon; and

P5
is C-J, wherein J is a moiety of the formula (XIII):

R

(XIII)

wherein

10 r is a covalent bond, CH, CH2, CHR 1

, CR'R
2
, or H;

t is CH, CH2 , CHR
3
, CR

3R4
, or H;

s is CH, CH2, CHR5
, CR

5R6
, or absent;

R is hydrogen, alkyl, alkenyl, arylalkyl, arylcarbonyl, alkoxycarbonyl,

arylalkylcarbonyl, alkylcarbonyl, optionally linked to R 1

, R
2
, R3

, R4
, R5

, or R
6
to form

1 5 one or more rings; and

R 1

, R
2
, R3

, R
4
, R

5

, and R6
are each halogen, thiol, thioether, thioalkyl,

alkoxy, alkyl, alkenyl, alkynyl, heterocyclic, hydroxyl, nitro, amino, cyano, aryl,

optionally linked to form a ring with R, R l

, R
2
,
R3

, R
4
, R

5
, orR6

.

20 125. The compound of any one of claims 1 21-124, wherein P 1

, P
2
, P

3
, and P

4
are each

substituted or unsubstituted carbon.

1 26. The compound ofclaim 125, wherein P 1

is CH.

25 127. The compound ofclaims 121-124, wherein at least one ofP
2
, P

3
and P

4
is

substituted carbon.
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128. The compound ofany one ofclaims 121-124, wherein P2
, P

3
and P4 are each

independently selected from the group consisting ofCH, CF, CI, CBr, C-alkyl, C-

alkoxy, C-aryl, and CI.

5 1 29. The compound of any one ofclaims 12 1 -1 24, wherein Z3
and Z4

are each CH.

130. The compound ofany one ofclaims 121-124, wherein Z !

is CH.

131. The compound ofany one ofclaims 121-124, wherein Z 1

is covalently linked to

10 Z2 to form a naphthyI ring.

132. The compound ofany one of claims 121-124, wherein Z2
is CH, C-(C=CH),

CC1, CBr, CI,orCF.

15 133. The compound ofany one ofclaims 12 1 - 1 24, wherein L2 is a covalent bond.

134. The compound ofany one of claims 121-124, wherein R is H, alkyl, arylcarboxy,

alkylcarboxy, or arylalkylcarboxy.

20 135. The compound ofany one ofclaims 121-124, wherein s is CR5R6 and R5
and R6

are each methyl.

136. The compound ofany one ofclaims 121-124, wherein r is a covalent bond.

25 137. The compound ofany one ofclaims 1 2 1 - 1 24, wherein t, r and s are CH2.

138. The compound ofclaim 121, wherein J is

wherein R is alkyl or hydrogen.

30

1 39. The compound ofclaim 138, wherein R is methyl, ethyl, or propyl.

140. The compound ofany one ofclaims 121, 138 or 139, wherein P 1

, P
2
, and P

3
are

each CH, and P4 is CC1.
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141 . The compound ofclaim 121, wherein Z
1

, Z
3
, and Z

4
are each CH, Z5

is COMe,

andZ2
isCBr.

5 1 42. The compound ofclaim 121, wherein Z
1

is covalently linked to Z2
to form a

naphthyl ring, and Z3
, Z4

and Z5
are each CH.

143. An MC4-R binding compound of the formula (XVIII):

^ r
X (CH]/ X (CH),

R»4

10 W (XVIII)

wherein

Ar and Ar' are aromatic groups;

R11
is selected independently for each position capable of substitution

from the group hydrogen, cyano, alkoxy, nitro, halogen, alkyl, amino, or aryloxy;

1 5 R12
is selected for each position capable of substitution from the group

consisting ofhydrogen, halogen, alkoxy, acetylenic, nitro, aryl, alkyl, alkenyl, alkynyl,

cyano, acyl, or carbonyl;

R13
is hydrogen, alkenyl, alkynyl, aralkyl, nitro, cyano, alkyl, acyl,

carbonyl, or S02CH3 , and may optionally be linked to an R16
or an R16

group;

20 R16
and R16

are each independentiy selected for each position capable of

substitution from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxyl,

cyano, aryl, heterocyclic, carbonyl, or acyl, and may optionally be connected through an

alkyl chain to R13
or another R16

or R16'
group, to form a fused or spiro ring system;

X is NR17
, S, O or a covalent bond;

25 R17
is hydrogen, alkyl, or carbonyl;

R14
and R15

are each independently hydrogen, halogen, or alkyl;

wis 1,2, 3, or 4;

eisOor 1;

f is 0 or 1, wherein both e and f are not both 0 ifX is a covalent bond,

30 and pharmaceutical^ acceptable salts thereof.
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1 44, The compound ofthe formula:

or a pharmaceutical^ acceptable salt thereof

5 145. The compound ofthe formula:

or a pharmaceutical^ acceptable salt thereof

1 46. The compound ofthe formula:

10

or a pharmaceutical^ acceptable salt thereof

1 47. The compound of the formula:

JO

a

15

or a pharmaceutical^ acceptable salt thereof

1 48. The compound ofthe formula:

20 or a pharmaceutically acceptable salt thereof.

-223-



WO 02/062766 PCT/US02/03566

149. The compound ofthe formula:

or a pharmaceutical^ acceptable salt thereof.

5 1 50. The compound of the formula:

or a pharmaceutical!)^ acceptable salt thereof.

151. A method for treating a MC4-R associated state in a mammal comprising

10 administering an effective amount of a compound to a mammal, such that the MC4-R

associated state is treated, wherein said compound is any one of the compounds of

claims 144-150.

1 52. A method for treating a disorder associated with pigmentation or weight loss,

15 comprising administering an effective amount of a compound of any one ofclaims 144-

150.

1 53. The method ofclaim 1 52, wherein said effective amount is effective to treat a

disorder associated with pigmentation, weight loss, or bones.

20

1 54. The method ofclaim 1 53, wherein said weight loss is a result of anorexia

nervosa, old age, cancer cachexia, or HIV cachexia.

155. The method ofclaim 1 53, wherein said bone associated disorder is selected from

25 the group consisting ofosteogenesis imperfecta, hypophosphatasia, Paget's disease,

fibrous dysplasia, osteopetrosis, osteoporosis, myeloma bone disease, the depletion of

calcium in bone, and bone fracture.
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1 56. A pharmaceutical composition for the treatment ofa MC4-R associated state in a

mammal comprising a pharmaceutically acceptable carrier and an effective amount ofan

compound ofany one ofclaims 144-150.

5 157. The method ofany one ofclaims 1, 14, 65, 73, 74, 90, 101, or 102 wherein said

MC4-R associated state is a bone associated state.

1 58. The method ofclaim 1 57, wherein said bone associated state is osteogenesis

imperfecta, hypophosphatasia, Paget's disease, fibrous dysplasia, osteopetrosis,

1 0 myeloma bone disease, the depletion ofcalcium in bone, bone remodelling associated

state or bone fracture.

1 59. The method ofclaim 1 57, wherein said bone associated state is osteoporosis.

15 1 60. A pharmaceutical composition of claim 1 1 2, wherein said effective amount is

effective to treat a bone associated disorder.

161. The pharmaceutical composition ofclaim 1 60, wherein said bone associated

disorder is osteogenesis imperfecta, osteoporosis, hypophosphatasia, Paget's disease,

20 fibrous dysplasia, osteopetrosis, myeloma bone disease, the depletion of calcium in

bone, or bone fracture.
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